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The question determining the value water-works property 
one much significance view the approaching expiration 
many water-works franchises. involves the probable purchase 
the property the city the renewal the contract with 
the private water company for another term years. 
question which engineers are called upon consider all its practi- 
cal bearings, and therefore becomes proper question discussion 
among them. 

Briefly, the situation this: Many cities have granted private 
water companies franchises construct, operate and maintain systems 
water-works for specified term years. The duration the 
franchise most recorded instances from twenty thirty years, 
for fifty years, and few other instances, for ninety- 
nine years, perpetual franchise. recorded some fran- 
chise ordinances that time fixed for the purchase the property 
the city, others that the property may purchased any time 


116 KIERSTED WATER-WORKS VALUATION. 


fixed intervals. few ordinances may specifically name 
price paid for the property may state that the cost the 
plant property the basis purchase; but many, 
not most, instances the ordinance defines the purchase-price 
the value the property determined disinterested appraisers 
arbitrators, and defines general way the method appraise- 
ment. The terms the franchise ordinance may name certain rates 
charged consumers water and make them subject modifi- 
cation from time time; they may fix schedule rates which 
shall not exceeded; they may leave the rates altogether un- 
regulated. 

Years roll by. The franchise and attendant contract are about 
expire. The city contemplates purchase the property, 
the private water company must have new franchise 
continue maintain and operate the water-works plant. the 
event purchase the city, the company and the city must 
agree upon the value the plant, this value not already 
fixed the terms the franchise ordinance. The method ap- 
praising the value defined the franchise ordinance may may 
not work satisfactorily. That depends the real desires either 
both parties the contract reach agreement. the event 
disagreement and resulting controversy, third party may intervene 
arbitrate the differences and fix upon value the property. 
the decision the arbitrator arbitrators not accepted final, 
then the power the court may invoked determine the matter 
and enforce, necessary, the terms its decision. 

the presentation evidence before arbitrators, commissioners 
courts, the engineer often called expert witness, 
and sometimes arbitrator commissioner. Upon occasions 
this kind the evidence experts relating valuation may 
more less conflicting, because the nature the instructions 
from their respective clients, because the efforts one the 
other the contestants strengthen some assumed position 
prove some abstract proposition means certain line testi- 
mony, because the possession incomplete data upon which 
the part the several individuals the proper basis upon which 
estimate the value cost. 
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the mere question cost the plant involved, bare show- 
ing the construction and maintenance accounts should suffice but 
the value the property sought, the problem becomes different 
altogether. The cost article the amount actually paid for it. 
The cost plant the amount expended constructing it. The 
cost property the amount expended constructing and estab- 
lishing it. 

Value measure utility, the amount which can obtained 
exchange. depends upon the cost production and the relation 
between supply and demand, tending become fixed when the cost 
production constant, when the supply and demand are equal; 
decrease when the demand less than the supply, and increase 
when the supply less than the demand. the production 
article limited and general and constant demand for exist, there 
tendency towards constant rise value which eventually con- 
fines the sale those arts industries absolutely requiring the use 
the gratification the wants those who can afford it. 
With supply unrestricted except conditions demand and with 
demand, the market price article may progressively 
decline the result improved facilities manufacture and trans- 
portation. Thus the price pig iron 1878, year great depres- 
sion, averaged $15.73 per net ton. During the boom 1880 
suddenly rose $36.60 per net ton, and more suddenly fell $20.50 
the same year, after which the price remained steady $21.43 and 
$23.21 for about two years, and then gradually declined 1883, 1884 
and 1885 $16 per net ton, which was the average for 1885. the 
exceedingly active year for the iron trade, 1886, the average price for 
the year was only $16.74. This reduced price, which even brisk 
trade and large demand for iron could not advance, was the result 
improved facilities manufacture and transportation. However, the 
producer received his legitimate profit through sales the low price 
just did the high price. who purchased the production 
pig iron for some specific purpose, for use water-works 
plant, the high price prevailing 1879 and 1880, would possess 
plant which cost more than one equal magnitude and capacity 
constructed 1886, and still more than one constructed 1895 when 
the price pig iron was about per net ton. Therefore who 
built water-works former years, when the prevailing prices 


118 KIERSTED WATER-WORKS VALUATION. 


material were high, should have aimed adjust the income accru- 
ing from the operation the plant that would return him, 
not only his current expenses and legitimate profit, but amount 
money representing progressive decrease the cost con- 
structing similar plant, order that might able adjust 
water rates meet the competition which would indirectly result 
from the operation similar plants constructed the same locality 
later years under more advantageous circumstances, and affording 
the same margin profit had established. Otherwise might 
find himself oppressed outside forced operate the 
vestment price controlled more less the current price 
materials, instead original cost. 

is, course, impossible anticipate the various causes and com- 
plications which may serve depreciate the material value earn- 
ing capacity water-works, the extent their effects may off- 
set the appreciating effect upon the value such property ofa 
more perfect administration and more economical methods deliver- 
ing suitable water supply consumers water. Still they must 
anticipated measure insure success, with due consideration 
for the twofold aspect which attaches value and valuation. For, 
the one hand, the value water-works property investor 
dependent upon its ability produce net revenue, and upon freedom 
from interference from those causes which may influence the standard 
schedule prices upon which the revenue dependent. Any 
change the schedule water rates the fixed rates payment 
contracted for, as, for instance, hydrant rentals, affects the amount 
revenue, and, proportionately, the value the plant. the 
other hand, the consumer, individually collectively, receives 
and pays for, not only water from the pipes the water-works, 
but also for certain amount service utilized the delivery 
the water, and his ideas the value the property are more 
less colored, and properly so, the character the service and 
the quality the water. both the service and the water are satis- 
factory, the charges for the water service are subject little 
objection the part the consumer long they remain fair 
and indiscriminating, thus affording stability the value the 
property, which could not obtain atmosphere contentious 
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and antagonistic public sentiment resulting from water- 
service. 

There also element risk attached the building 
successful water-works property, which difficult define limit. 
The possessor water-works franchise expects derive some pecun- 
iary advantage from the operation and maintenance water-works 
conducted pursuance the terms and requirements the franchise. 
the outset cannot anticipate with any degree precision the 
direction the growth the magnitude the expansion his prop- 
erty. That will depend very much upon the commercial importance 
eventually attained the city which exercises his franchise 
rights. realizes that builds the outset only for the present, 
and progressively expands the plant meet growing demand, then 
eventually the plant its entirety will cost more money than would 
suffice duplicate single process construction. also 
realizes, the other hand, that speculations future requirements 
may eventually prove erroneous, and that investments meet future 
demand must supported until actually demanded such expendi- 
tures may become necessary, whether the revenues accruing from 
the operation the plant not available for that purpose. 
Under most circumstances the business policy governing private in- 
vestments which are attended with the least financial risk, particularly 
the franchise inviting the investment restricted comparatively 
short term years, would confine the investment largely the actual 
requirements the case. But the risk does not end here; for before 
the franchise shall have expired, the developments city and its 
immediate surroundings may create new set conditions which may 
compel, they sometimes do, the selection new source water 
supply and modification the plan which has controlled previous 
expenditures. Enforced changes this character and magnitude, 
wholly unanticipated, they often are, entail heavy expenditures with- 
out proportionately increasing revenues. They may even require the 
abandonment portions existing works, and are usually attended 
many complications and incidental expenses. Such hazard 
described can scarcely avoided, and this hazard, together with the 
circumstances under which assumed, should considered con- 


nection with the process valuing water-works property its 
entirety. 


a 
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The early efforts the management water-works property 
induce the public the individual exchange the moss-covered 
bucket for the faucet, and build extensive patronage while 
rendering efficient service, may result financial loss during the first 
few years existence. Such losses, together with interest paid upon 
money expended during the interval construction the works, are 
considered the investor part his invested capital and item 
original cost construction. Such expenditures, properly made, 
might less under the management private water company than 
under that city, because the more direct and expeditious man- 
ner which the former often accomplishes the desired ends, but they 
certainly constitute legitimate expense which anybody, city, com- 
pany individual, building business water purveyor, must 
incur, and for which there should some manner resulting com- 
pensation. Therefore, the original cost construction would not and 
could not control the value the plant the investor. That value 
may less more than its original cost. course, the manage- 
ment the minimum value its plant isthe total outlay the time 
the plant becomes self-sustaining. purchaser, however, the 
value the plant previous its becoming self-supporting and based 
upon net revenues, would less than cost, or, based upon the prospec- 
tive value the property, would altogether speculative. Buta 
speculative purchase will most instances confined the earlier 
years the existence franchise, and speculative purchaser must 
responsible for any errors his own judgment and either gain 
lose the transaction the value the works eventually expands 
shrinks. 

The most important occasion calling for valuation water- 
works property the one incident the purchase the city 
through the exercise its option purehase stated intervals 
the expiration the franchise. The choice basis for the 
valuation such property affords opportunity for the expres- 
sion variety opinions. The author has heard asserted that 
appraisement value should made capitalizing the gross 
earnings less the operating expenses; capitalizing the gross 
earnings after deducting the operating and maintenance expenses 
that the original cost construction constitutes important 


element determining the proper value; yet that the cost 
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duplicating the works less depreciation the only just basis 
valuation. 

The question depreciation materials construction through 
the effects age and use, whenever considered connection with valua- 
tion, admits wide range judgment. For instance, the useful age 
cast-iron water pipe has been variously estimated from twenty-five 
sixty years, even more. Probably the basis estimate the 
several instances was experience the use cast-iron pipe many 
localities, and the judgment may have been correct for those localities. 
However this may be, definite period usefulness cannot arbi- 
trarily fixed for general application without more less partiality and 
error. certain that some soils will cause more rapid deterioration 
cast-iron pipe than others, and that inferior workmanship and materials 
manufacture also increase the rate deterioration. the 
opportunity offers, the probable life metallic other structures 
should estimated specifically for each locality observation the 
local effects those agents and conditions promoting deterioration, 
but this life may, measure, depend upon other conditions than 
deterioration mere wear and tear. 

some instances valuation the small pipe water-works sys- 
tem has been rejected practically useless, but difficult see 
the justice consistency rigid discrimination this character. 
true that errors design and construction, which impair the effi- 
ciency the plant the service, necessitate the abandonment 
certain portions water-works, should taken into account 
appraising the value such property. Upon these occasions the 
appraiser should discriminate between deliberate errors for specula- 
tive purposes and errors enforced because insufficient funds, 
errors which simply became apparent through the development 
conditions environment which could not have been anticipated. 
The use small pipe often enforced economy. Though sound 
engineering practice, view the highest practicable efficiency 
general water service, may, upon many occasions, reject small pipe, 
still financial considerations often compel the temporary use 
limited amounts. Therefore, process partaking largely 
business character, such the appraisement the value 
property, should not neglect consider the value certain class 


construction service the full extent its usefulness, even 
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though below the highest standard excellence, provided such con- 
sideration not conflict with explicit and practical contract stipu- 
lations. 

now order discuss briefly each method valuation sug- 
gested with view reaching some basis valuation which 
equitable. course, the specific requirements the franchise and 
contract must regarded, but vague statements and technical inter- 
pretations any contract should not affect its impartial bearings upon 
important points. this discussion, few illustrations may serve 
make the remarks more concise and explicit; therefore, reference 
made the Kansas City, Mo., and the Syracuse, Y., cases, 
developed recent litigation. 

The following quantities and amounts are the average for the 
year 1893 Kansas City, Mo., given the National Water- 
Works Company its testimony before the courts its late con- 
troversy 


Gross earnings for Kansas City, Mo., water- 


Total operating expenses for Kansas City, Mo., part 
plant 106 
General expenses reported from New York 000.00 
Net earnings Kansas City, Mo........... 272 
Cost system water-works for Kansas City, 


Mo., estimated board experts employed 

Worth plant Missouri, 1893, estimated 

commissioners appointed the court 230 000.00 
Worth the water-works property purchased 

Kansas City estimated the commis- 

sioners 546 112.00 


Value Deduced from Gross net earnings the Kansas 
City plant are shown $272 rate interest which 
private company often expects investments water-works proper- 
ties and water-works securities Therefore $272 763.42 
capitalized amounts 546 057. Had Kansas City purchased 
such valuation, the revenue from the sale water would have had 
provide for the following expenditures: 


| 
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Operating and local administration expenses, 
given water company $160 700 
Interest 546 057 per cent 204 573 

Sinking fund 45% extinguish the debt 
144 883 


$456 155 


The gross earnings for Missouri were, 1893, 
$391 464.42; from this deduct hydrant rental 
water company, $76000. There remains 
$315 464, the gross revenue-producing ability 
the plant turned over the city; hence 
deducting $315 464 


There remains excess expenditures $140 691 


The water-works self-supporting must therefore have the 
revenues increased nearly general advance all water rates. 
Kansas City water rates are already high, and advance 45% 
would necessarily render them burdensome. This basis valuation, 
although advocated the water company the late controversy, 
manifestly unfair, requires immediate advance high rates 
support the investment. shows over-valuation. 

Value Determined Capitalizing Gross Earnings, after 
Operating and Maintenance Expenses.—By this method, from the gross 
earnings the plant should deducted the operating expenses, 
which embrace labor, supervision, cost collection, fuel, supplies. 
and repairs necessary keep the works operation, also the main- 
tenance expenses, which sinking fund which would equal 
amount the original investment after term of, say, twenty years. 

illustrate: 


Let equal the capitalized value water-works property. 
Annual interest per cent. upon the capitalized 
value. 


ax 


Sinking fund, where represents the annual con- 


tribution the sinking fund per 000 given 
rate interest. 


{ 
| 
q 
Total 
{ 
q 
q 
| 
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Hence: 
The net earnings, the amount left after 
deducting operating expenses from gross 
earnings; 
has been stated, ordinary rate interest for private corpo- 
ration securities per cent. The rate interest which invest- 
ment sinking fund will draw somewhat indefinite, but will 
probably vary between per cent. the annual contri- 
bution the sinking fund would $33.58 per 000; $31.87; 
has been stated that the net earnings Kansas City, Mo., water- 
works, after deducting the operating expenses, are $272 763.42, hence: 


With sinking fund 4%, 905 000 


What would the annual cost operation the city, based upon 
the above valuation 


Assume sinking fund per cent. 


Sinking fund pay off 000 twenty 


$334 975 


Sinking fund per cent. 


Interest 969 000 .............. 133 605 

Sinking fund pay off 969 000 twenty 


$334 927 
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Sinking fund per cent. 


Sinking fund pay off 023 000 twenty 
$334 149 
Sinking fund per cent. 
Operating expenses ................ $106 700 
Sinking fund pay off 128 000 twenty 


$332 479 


all probability, alarge and prosperous city can borrow money 
and under the usual legal restraint would scarcely realize more 
than upon investments the sinking fund. Upon this basis 
valuation 000 000 round numbers would result. This the 
value fixed for the property the court final resort the case. 

Next take another illustration quite much the point that 
the Kansas City water-works, viz., the appraisement the value 
the Syracuse, Y., water-works.* 

This property was appraised three commissioners, appointed 
the court, who heard much testimony from experts representing both 
sides the controversy. The testimony the part the water 
company showed the plant have cost other words, 
that that amount money had been expended upon it. The profit 
and loss account showed net revenue $70 000 per annum over and 
above The city’s experts estimated the present value 
the plant after deducting from their gross estimate 
amounts representing depreciation material and the cost bringing 
the plant standard efficiency considered proper the city’s 
experts. The present value the plant was estimated the com- 
experts $852 775. Neither estimate included any real estate. 


The data are taken from interesting article presented the American Water- 
Works Association in 1898, by Mr. S. E. Babcock, giving an account of the methods and 
results of the appraisement of the water-works property owned by the Syracuse Water 
Company time when the City Syracuse desired become possessor the prop- 
erty. 


' 
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The bonded debt the company was $200 600.* amount 
money annual interest $12 036; hence, $12 036 added 
$70 000, the net revenue after deducting all charges, gives $82 036 
the net revenue after deducting operating expenses. 

Net earnings 1000 


tion the sinking fund 4%, perhaps fair rate interest for the 


the water-works property. The value appraised the commissioners 
was $850 000. The report the commissioners was the 
court, and the award paid the city. 

This method appraisement may objected upon the ground 
that the assumption the interest upon the investment and 
the 20-year limit the franchise are altogether arbitrary. the ap- 
praisement value based upon earning capacity, the assumed rate 
interest should that usually paid upon private corporation securi- 
ties rather than upon municipal securities, because the water rates are 
established with view paying interest that class securities. 
Moreover, there valid reason why the water company should 
benefited the appraisement the values its property 
consideration city’s ability borrow money less rate inter- 
est than itself. Six per cent. the usual rate interest paid for 
money loaned upon private water companies’ securities, especially 
among the central, western and southern states. Because the dis- 
count which such securities are frequently sold, the income may net 
the investor more than yet this offset very often the expense 
the investor incurs defending protecting his investment. 

tion the franchise, then for any fixed net revenue the annual con- 
tribution the sinking fund would become less, and the valuation 
the water-works property would proportionately for ex- 
ample, with net revenue the Kansas City works $272 763.42, 
and the annual payment into the sinking fund $16.40 ex- 
tinguish the purchasing debt thirty years, the valuation the 
property the method outlined would become 570 000 instead 
969 000 determined for period years. Fora similar rea- 


See the Manual American Water-Works 1891. 
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son, for period less than years the valuation would propor- 
tionately decreased; but, the other hand, any time limit bond 
less than years renders scarcely marketable with success 
low rate interest. Therefore, the income based upon the estab- 
lished schedule water rates should, least, support investment 
this duration and character, approximating the cost constructing, 
establishing and supporting the water-works property. scarcely 
advisable consider longer period than years, because be- 
fore the expiration that interval much the machinery current 
use may have become antiquated, worn out, inadequate meet the 
demands made upon the distribution system pipes may have 
become insufficient capacity, greater less extent, requiring 
reinforcement renewal those portions which may have been 
rendered useless from other causes than mere deterioration through 
ordinary wear and tear yet the development the city during the 
interval may require modification the plan water-works, 
change water rates order adjust revenues new set con- 
ditions. Moreover, probably advisable for the present generation 
share with the future generation the expense developing and es- 
tablishing system water-works. 

The method valuation, outlined under the second case, 
appears fair and equitable, provided that the time purchase 
appraisement the plant good condition and renders efficient ser- 
vice throughout the territory included the distribution system 
pipes, and that the schedule water rates fair and reasonable one. 

Original Cost Important Element the Valuation Water- 
Works Property.—After the preliminary remarks this paper 
indeed difficult define what manner the original cost water- 
works plant can affect its value after protracted term service. 
has been indicated that any well-managed water-works property 
should have anticipated the time construction more less 
permanent and gradual decline the prices materials construc- 
tion, and should have gauged and utilized its revenues accordingly. 
Undoubtedly any and every successful water company has done so, 
and thus maintained its ability compete the sale water all 
times and any reasonable water rate. 

The accounts construction the management property are 
the only authentic source information upon original costs. Asa 
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rule, such information withheld from scrutiny, largely, perhaps, 
because the amount bonds and stocks issued against the property 
measured more the revenue-producing ability the plant than 
its actual cost and the management desires appraisement 
equal, least, its indebtedness. Therefore, expose the actual cost 
the plant would tend militate against its own interest. Again, 
city anyone purchasing water-works time when the franchise 
has nearly expired would scarcely willing pay even its actual 
cost the revenues therefrom would not support the investment, and 
unreasonable for purchaser expect obtain profitable and 
established business and plant its material value. This basis 
valuation does not appear equitable all parties concerned, 
leaves out consideration other elements affecting valuation, and 
could scarcely obtain, unless had been accepted contract the 
most desirable basis valuation. 

Cost Duplication Basis Valuation.—Those arguing the equity 
this basis valuation claim that the management the works dur- 
ing the existence the franchise should have received back the original 
capital invested, and that all that entitled the expiration 
the franchise the material value the plant. Doubtless any in- 
vestor would satisfied with final settlement that nature were 
amply assured guaranteed the return the capital invested 
the works from time time, together with interest. Such 
would then involve comparatively little risk his part, would 
ultimately subjected loss because modification reduction 
water rates and prices for water service, because the schedule 
water rates did not admit full return his investment with interest 
during the existence the franchise, because losses unforeseen 
accidents and other contingencies. city could afford make such 
guarantee, would tend place premium upon extravagant 
management. would impossible fix the outset schedule 
water rates which would insure the desired income. Moreover, the 
city would obliged accept finally the statement the investor 
the amount his investment assume discretionary power with 
respect the amount and character expenditures, which proceeding 
effect equivalent city borrowing money and building its own 
works. one would expend money investment this kind 
while assuming all risk incident the building profitable 
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business, and the return the invested money with interest within 
limited time, and the end accept almost scrap value for the plant 
and business. would unreasonable expect the management 
ment for proper efforts and expenditures necessary the build- 
ing and maintenance profitable business; and city should 
willing take this view the case, upon acquiring the property 
benefited having most the many doubtful and uncertain 
problems worked out, and starts out collect revenues accruing from 
developed and systematized business. The author sees practic- 
able way directly estimating the value such service, except 
appraising the value the plant and business whole upon fair 
and equitable basis. 

However, though the cost duplication, less depreciation for wear 
and tear, plant may not itself constitute fair valuation, still 
may taken suitable starting point from which estimate the 
value property whole. illustration, the Syracuse 
water-works plant was estimated commissioners have present 
worth $391 030.* 

Let the capitalized value the net income, 

$391 030 total value the property, 
$391 030) 33.58 
would equal $391 030 the end years. 

100 

hence, 


sinking fund which interest 


$391 030) interest upon total value property 6%; 


after deducting operating 

$485 030. 

The total value the property equals $485 030 
$876 640, amount agreeing, should, with the the same 
property determined the second method. 

There another aspect this question valuation water- 


works property which important water-works 


Nelson Tubbs, one the commissioners, estimated the present value (1891) the 
Syracuse plant at $391 080 after making deductions from the gross estimate of the cost 
duplicating the plant cover depreciation and the cost putting efficient 
condition. 


130 KIERSTED WATER-WORKS VALUATION. 


franchise naturally exclusive and frequently restrictive. ex- 
clusive because the heavy cost constructing, operating, and main- 
taining water-works plant practically excludes successful competi- 
tion the same territory covered the said franchise. Often 
restrictive because view the lack opportunity control water 
rates through ordinary channels commercial competition, sched- 
ule water rates considered fair and equitable fixing the charge for 
water, maximum charge, part the franchise ordi- 
nance. Thus water company may without foreign interference 
realize such, and only such, profit from the operation the water- 
works the established schedule charges and the prudence its 
management may admit. The net earning capacity the property 
measures its value the owner. the same time, city granting 
franchise this character private water company accepts 
option purchase the water-works property stated intervals, 
obligates itself purchase certain time appraised value, 
and binds itself recognize established schedule water rates 
which, having been mutually agreed to, must have been considered 
fair and equitable. is, therefore, difficult see how city can 
escape the obligations imposed its own legal acts, which effect 
legislate value property that expects obligates itself 
purchase eventually. 

conclusion clear that the original cost the bare cost 
duplicating water-works property not itself measure the 
value that property. present value embraces both the value 
the plant and the business resulting from the use the plant. To- 
gether they constitute single commodity. Therefore, appraise- 
ment value water-works property, the commodity which 
appraised, and not the materials construction. city purchase 
such plant, after having once, upon several occasions, fixed 
modified the schedule water rates, thus through legislation estab- 
lishing maximum value the property, should evidently pay its 
commodity value unless the contract specifically states otherwise, 
unless prevented superior authority. This value affected 
both the the property produce net revenue and the 
contract requirements relating the structural features the plant. 
commodity such property may receive fair and equitable 
valuation when based upon net revenue derived from the sale 
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water resulting from the operation fair schedule water rates, 
and when the structural details and the efficiency service conform 
reasonable contract requirements. Should the water rates ex- 
cessive even fair, and the construction, the materials, the service 
inferior quality, then the value property appraised upon net 
earning basis without proper deductions may become proportionately 
excessive, 

Thus Case or, what practically the same, the latter part 
Case constitutes, the author believes, process fairly and equita- 
bly estimating the value water-works property; provided the 
schedule water rates not excessive and deductions made from 
the amount determined sufficient cover the cost bringing the 
plant the condition efficiency reasonably contemplated the 
contract, found inefficient. When water rates are unregulated 
the terms the franchise ordinance, they are some instances, 
the citizens should have some legal resource protect themselves 
from extortionate charges. 

These details should considered renewing contract with 
water company, for, the hydrant rentals the schedule water 
rates fixed too high, offers security for investment excess 
that necessary operate and maintain properly adequate system 
water-works and efficient water service, and thus gives the prop- 
erty somewhat abnormal market value. the other hand, there 
advantage attempting establish schedule water rates 
which will afford inadequate return upon reasonable valuation 
water-works property, will result more less inefficient ser- 
vice. charges adjusted the conditions prevailing 
the time the original installation water-works plant may not 
apply with the same degree equity after the expiration consid- 
erable interval time when the commercial prosperity city shall 
have become better established and the character and direction 
improvement and expansion more fully defined. 

The author admits the existence elements uncertainty the 
work adjusting equitable water rates. Independent efforts form- 
ulate originally equitable schedule water rates for any town 
would perplex even the mind expert such matters. The ele- 
ment uncertainty accompanying work this character can only 
eliminated individual instances trial and modification 
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water rates the contingency arises, through the assistance derived 
from judicious study the workings established schedules 
water rates towns requiring similar treatment the water supply 
problem the town question. unfortunate that some water- 
works managements are not position are not inclined equip 
their property with the necessary facilities furnish wholesome 
water, free from the evidences pollution and above suspicion in- 
fection, because abnormally low schedule water rates 
because abnormally high debt capitalization which the income 
from the sale water called upon support. These discrepancies 
must soon eliminated order that the standard quality 
public water supplies may elevated meet the rapidly growing 
popular demand for better and more wholesome water. long 
they obtain they constitute element considered the valua- 
tion water-works properties. The establishment modification 
schedule water rates must include the consideration the 
present proximate future necessity having purify the water 
drawn from rivers and similar sources water supply susceptible 
pollution for only question very short time when there 
will prevail throughout the country more less imperative demand 
for the employment better safeguards for the public health. 
established fact that typhoid fever, cholera and diarrheal com- 
plaints are pre-eminently water-carried diseases. Already the death 
rate from typhoid fever this country high, increasing directly, 
very many instances, with the degree pollution the water supply, 
and there well-developed movement afoot abate inroads this 
disease the employment practical agencies eliminate many 
the sources infection possible. Experience has proved that 
proper sand filtration very effectual defence against infection 
through drinking water, especially for those cities which are unable 
procure suitable supply water from sources exempt from pollu- 
tion organic matter. Therefore, many instances, the establish- 
ment water rates should anticipate revenue support filtration 
subsequent sedimentation basins, connection with other 
comitants pure and wholesome water supply. 

Finally, the question may raised how, the event the 
valuation water-works property being based upon its earning 
capacity, shall known whether the schedule water rates 
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current use equitable, inasmuch equitable rate necessary 
the fixing fair valuation upon the property. this question 
the author would reply that those towns which obligate themselves 
purchase system water-works its appraised value, and which 
fix ordinance schedule water rates apply during the life 
the franchise without reserving themselves the power modify 
compel modification them, can scarcely escape the penalty 
having purchase the property inflated value the rates 
fixed too high, except through incapacity the plant, con- 
cession the part the owner, through evidence submitted 
him showing the income accruing from the operation the water- 
works less than that which the maximum charge under the 
schedule rates would afford. this instance the question whether 
the established schedule rates not equitable does not obtain, 
but rather what fair valuation the property based upon 
given schedule charges. city, which not only fixes schedule 
water rates, but also reserves the power regulate them within 
equitable limits, enforce such regulation, can prevent extor- 
tionate charges, and can insure the establishment fair schedule 
charges previous the expiration the franchise the date 
purchase. Towns without the authority fix regulate water rates, 
and those having established flexible schedule rates fixing maxi- 
mum charges, can hope arrive fair valuation the property 
only through proper evidence bearing upon its efficiency and earning 
capacity. 
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DISCUSSION. 


Am. Soc. E.—A board water commissioners, 
which the speaker was engineer, recently began proceedings, before 
commissioners appraisal for the condemnation water-works 
plant, which have rather unusual features. was built originally 
single individual. was without charter, and supplied territory 
without incorporation village. Later, the owner secured from 
the New York Legislature charter for general water-works plant 
and the right occupy territory, and about the same time the village 
was incorporated. 

Since that time the territory has been divided into two villages, and 
two more water-works have been started. One village constituted 
board water commissioners 1895, and last year laid system 
mains its territory. planned use supply entirely indepen- 
dent those the water companies, and for the purpose attaining 
revenue immediately began condemnation proceedings against the 
principal water-works plant. 

The commissioners argued that the value the plant was the ex- 
penditure for which could duplicated, less depreciation and 
they endeavored show that the plant could duplicated for very 
much less than the amount which the company claimed was the origi- 
nal cost The company deduce the 
value the plant from the income the year 1896. The income had 
grown gradually from 1873, when the plant passed into the hands 
the company, large part the increase being due hydrant rental 
the village which decided build public works. 1895 the com- 
pany increased the rental for hydrants, only which are ser- 
viceable, from 500 Many the hydrants are 3-in. 
pipe. The village trustees demurred, and the company brought suit, 
winning its case the claim that the amount rental paid 
should not based the number hydrants, but the population. 

While the company never declared cent dividends its stock, 
claimed that 1896 had made 000 net out total income 
$16 000, spite the fact that plant with but 13.11 miles 
mains which 4.8 miles are 2-in. and 3-in. pipes. From this starting 
point the total valuation the plant was figured out $227 000. 
The commissioners found from six annual reports, many was 
possible obtain, that the income during the period was about 000 
year, and they accordingly claimed that $100 000 was the greatest 
amount that could assigned the value the plant the basis 
income. 

The position the board water commissioners was authorized 
the action the citizens themselves creating the board, compe- 
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tition beginning from the date when was determined, vote 
three one, build and operate municipal plant. The company 
claims, the other hand, there can question competition, 
that matter the future, and the board bound take the com- 
pany’s supply, which stated the complaint made the board 
essential for its plant. matter fact the board purposes 
use new source supply. 

Taking the view establishing the value the plant its cost 
construction, the conditions the case here described were also 
extraordinary. One small plant had been merged into it, together with 
its physical property, pipes, reservoirs, etc., thus making some 
streets three distinct lines mains, all different sizes and belonging 
this company, with reservoir absolutely value. Certainly all 
this cost could not considered part the actual value the 
plant the present time. Again, many thousand dollars were spent 
vain attempt cut off the water supply its remaining rival, 
and the litigation had defend consequence. claim was 
also set for the usual allowances for engineering services, when 
was admitted evidence that engineer was ever employed upon 
the plant. sinking fund was ever created, extensions were made 
out the income, and nothing charged for depreciation any 
character. 

Taking this illustration hundreds small plants and vil- 
lages which sooner later will undergoing the same process, 
seems that the consideration both the present value the plant 
based its income, together with the value its franchise, its 
franchise exclusive one has been long established 
have the benefit immediate revenue, and the cost duplicating the 
plant less depreciation, furnishes the only way which just esti- 
mate can arrived at. Cost does not fairly represent time, 
condition, circumstances form large element and are change- 
able that but little value afforded one who honestly seeks infor- 
mation along these lines. Speculation may purposely enhance the 
cost the one hand while penuriousness reduces the other 
neither case the value the plant truly stated the cost set forth. 

The subject depreciation important. hard formu- 
late rule for for the mode appraising the value the plant, 
yet some rule should made apply any formula 
deduced which the measure value water-works 
determined. 

made involving some uncertainty, customary arrive the re- 
sult one method and check another entirely different. That 
the manner which most engineers would answer such questions 
are brought this paper. first method, the value might 
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Mr. Tribus. obtained subtracting the estimated depreciation from the esti- 


mated original cost. method would estimate the cost 
duplicating the works, and allow for the depreciation which would 
have taken place from the time original construction. third 
method would based the earnings, capitalizing fair rate 
interest, say per cent. either buying selling plant, the final 
estimated value would probably somewhat mean the three re- 
sults obtained this manner, neither one alone covering the whole case. 

far franchises are concerned, there are many water-works 
constructed this country which not have them. These works 
are built under general laws, and while they receive permission from 
the cities, towns yillages lay pipe the streets, this carries 
contract with nor exclusive privilege. Their revenue derived 
from two sources, hydrant rental, and arrangements with private con- 
sumers. The former usually paid under short-term contracts, 
although may run twenty thirty years some instances. 
cording the New York law, five years the limit. Hence New 
York State, under the existing general law, five years may taken 
the life franchise, unless extended new contract the end 
that time, and appraisers would limited five years’ full revenue 
from the plant estimating its value. 

the case mentioned Mr. Haring there exclusive fran- 
chise, and the hydrant rentals run for but one year time, while the 
village will shortly enter into active competition operating its 
own plant, now nearing completion. would apparently seem 
the private plant had franchise value whatever, except from moral 
standpoint. Thisis hard must remembered that 
the private works could run fora time, but any deficiency the 
revenue the public plant would met taxation, the people 
would soon cease paying water rents the private company and taxes 
run the public works The ultimate outcome would the 
annihilation the company. While there legal requirement 
under such circumstances consider value representing the possible 
earnings the company the years following open competition, 
something the sort should carried out that injustice may 
done one set citizens against another. 

Hence the value plant might ascertained establishing 
equitable mean between independent estimates the material prop- 
erty and adding this sum certain amount represent moral value 
the franchise, under the conditions this special plant noted 
here, the actual value the franchise has defined limits rights. 

general, common sense and compromise will determine the con- 
sideration paid when municipality acquires private plant, 
any arbitrary mathematical method calculating values, 
though such methods have their place and point the desired end. 
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Herine, Am. Soc. E.—The valuation water-works Mr. Hering. 
property should considered, both from engineering and business 
points view, just the value plant furnishing light, heat 
transportation, just the value mill other establishment 
producing commodity, would determined. The party having 
desire buy sell naturally willing pay more get less 
from the other party than there such desire, but engi- 
neering discussion the subject treated irrespective the 
law supply and demand, and limited the proposition that 
equitable both parties. 

There are three cases considered; one where there fran- 
chise, another where there limited franchise, and still another 
where there perpetual franchise. 

The speaker could not see water-works franchise can continue 
have any value whatever after has expired and the contract has been 
terminated. such case not fair the assume that 
one still exists and determine the purchase-price accordingly. 
When franchise limited and still force, when perpetual, 
undoubtedly has specific value. Sometimes the contract provides 
that the city shall purchase the works after the expiration the fran- 
chise, and prescribes the method arriving the price. such 
cases the question value therefore settled. Engineers are inter- 
ested only where still open arbitration, and answered 
impartial-basis, founded upon engineering and mathematical 
well business facts. 

When contract renewed for another term years, both 
the city and the company should willing revise its terms, 
view the experience that has been gained with it, and upon which 
judgment should thereafter based. 

There are several customary ways ascertaining the value 
water-works, viz.: 

Capitalizing revenue. 

Ascertaining cost original construction and establishment 
works, less depreciation existing structures and materials. 

Estimating cost reproducing similar works, less depreciation 
existing structures and materials. 

Estimating cost reproducing such parts existing works can 
embodied new and modern system water supply for the city. 

comparing them and deciding upon preference, broad and 
fair view should, course, taken. 

Capitalizing Revenue.—The author’s conclusions point prefer- 
ence for estimating the value water-works property capitalizing 
its net earnings. The speaker could not agree with such conclusion 
for the reasons: 
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slight difference the net earnings represents great difference 
money value when capitalized. The net earnings must therefore 
determined with great accuracy. They depend partly water rates, 
partly the ability the partly other con- 
ditions. 

water rates are unalterably fixed for the life the franchise 
contract, the question settled, but the city has the privilege 
changing them, has the power greatly affecting the capitalized 
value. They are therefore not wholly based intrinsic value, but 
partly the opinions and actions temporary city officials. 

the management the water-works property able one, the 
net earnings will materially greater than not. proper 
keep the expense account down much possible, but this may 
accomplished not merely reducing the cost administration and 
operation. sometimes done failure keep works proper 
repair, furnishing inadequate fire pressure, insufficient supply 
water for domestic use. With ulterior purposes view, the net 
earnings may have been artificially swelled reduced for year 
two. During the term franchise city officers seldom have any 
control, either over the design, construction management, the 
works, which are later placed under their entire control, and 
thus, after the franchise awarded, one may have power guard 
the city’s interests. such cases the capitalized value may depend 
partly the accidental ability certain the company’s officers 
and partly their methods administration rather than intrinsic 
merit alone. 

There another difficulty. often presupposed that the con- 
ditions producing the earnings are constant, and that some them are 
perpetual. The most important these are the permanence the 
quality and quantity the water, but both may change. The quality 
may pollution, over which the company has control, become 
bad make the water unfit for use. New works the point 
distribution must built, and the net earnings are correspondingly 
reduced. The quantity available water may also diminished 
change surface conditions, or, some ground-water supplies, 
portion the water may have been diverted, against which there 
may legal remedy. Then, likewise, the net earnings are reduced 
expenditures necessary make good the deficiency. 

Another difficulty lies the selection the rate interest which 
used for the capitalization. slight difference makes 
great difference the deduced value. There are temporary and local 
conditions which can easily alter the rate making the dif- 
ference the capitalized value great that close analysis other 
directions becomes little value. Therefore, again necessary 
depend largely upon human actions, this case perhaps upon the 


DISCUSSION WATER-WORKS VALUATION. 139 


pleasure the parties, and perhaps upon biased judgment, fixing Mr. Hering. 
the rate capitalization. 
selecting this rate important consideration often ignored. 
should vary with the expected age the works. are not 
operated long, the rate must higher than they are practically 
perpetual. new and mushroom cities, the rate must therefore 
higher than old and established ones. Unless the proper lengths 
time for which capitalize can determined, which length 
time often but vague surmise, how can the rate given with suf- 
ficient accuracy use for capitalization equitable 
such case almost impossible fix rate that would con- 
sidered fair few years hence. Further, rate, general 
matter, varies also with the times. lower now, for the same pur- 
pose, and the same cities, than was twenty years ago. 
The method has still another objectionable feature. When 
franchise awarded, and when city parts for term years with its 
own rights and properties, happens occasionally that asked 
buy these properties back concealed price, which, close exam- 
ination, proves far above market rates. This price has been made 
exorbitant deriving from the total earnings the company, 
which may have been made large from other and, some them, per- 
haps, temporary causes. Therefore, when recalling, were, 
temporary loan the company, the citizens are receive less than 
they gave. 
The capitalization earnings, practical basis for determining 
the value property, therefore beset with many uncertainties, 
and produce much injustice. The result depends partly 
upon possibly irresponsible persons, and partly upon those whose 
only object may money-making. any case, depends largely 
upon individual judgment, based upon elements which some are 
incapable accurate determination. get with valuation that 
has semblance justice and accuracy seems almost hopeless. 
removes important business transaction the purchase sale 
water-works far from the basis ascertainable facts, and the valu- 
ation left largely the mere opinions those selected toarbitrate. 
Therefore, the result must hazardous, and explains the great dis- 
crepancies often existing between the figures defended the two 
parties. 
Nevertheless, must admitted that logically the method may 
still just one many cases, and where none other practicable 
must stand with its consequences. The courts have often favored 
it, but their decision was then based the evidence submitted and 
upon the terms contract. depending largely upon en- 
gineering knowledge and judgment, court will rarely outside 
the evidence. 
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must also admitted, that all proper deductions have been 
made, and reasonable view has been taken regarding the interest 
rate and the time for which the works are capitalized, then there will 
and should but little difference, any, between the value ascer- 
tained this manner and the value ascertained other methods 
which embody elements less uncertainty. 

When the franchise has not expired, and the city has obligated it- 
self buy the works, and has bound itself recognize the schedule 
water rates representing proper income for the company, then 
there may result excessive valuation, speculative value, 
which the city nevertheless bound accept under the terms the 
contract. Besides the values which have been determined without 
considering specific franchise value, should add all profits which 
are expected realized between the time purchase and the time 
when the franchise expires. 

When the franchise has expired, and the company has properly 
anticipated decline prices for materials and construction, 
has allowed for the uncertainties growth city, has 
naturally artificially secured pure and wholesome water un- 
failing quantity, has used the best materials and appliances and 
conducted the works skilful manner, and the water rates are 
reasonable and commensurate with the cost the works and their 
operation, then the income will provide but fair profit percentage 
the invested capital. Then, also, the reverse operation capitali- 
zation will reproduce about the same result when direct deter- 
mination the capital made estimating the cost establishing 
works and their operation. 

company loses money such method, has generally lost 
because its intention was speculate, its officers were inefficient. 
Then alone should responsible for the error its judgment, just 
are other investors, owning other kinds property, and should 
not wish load the responsibility upon the unsuspecting tax-payers 
community. 

The author asks the end his paper how will known 
whether the water rates are equitable not, but answers hardly 
definite satisfactory way. seemed the speaker that the 
rates can they pay the cost establishing the 
works and maintaining and operating them, and yield but fair 
and not exorbitant profit the invested moneys. 

The difficulty fixing equitable rates the outset lies the un- 
certainty the number and kind services that will supplied 
each year. would easier and safer determine equitable rate 
the basis 000 galls. supplied the city, both for public and 
for private purposes, because there would more definiteness the 
elements the calculation. 


DISCUSSION WATER-WORKS VALUATION. 141 


Much confusion judgment often caused with reference these Mr. Hering. 


water rates. cities they have been called excessive and 
others not, while actually the reverse was true. The rates should 
based the outlay for the works and their maintenance, and the 
cost their operation. the works are expensive and the cost 
operation, perhaps.by pumping and filtering, great, the rates may 
easily and justly double what they are another case, where, for 
instance, the delivery pure water readily obtained gravity. 

change water rates the city council affects the revenue 
the company. Therefore, the city can, the capitalization plan, 
easily control the supposed value plant the company unless 
such change prevented contract. reduction the rates can 
cheapen and increase can raise the value. Injustice may there- 
fore easily done either party. 

capitalization the income from scheduled rates, therefore, 
presents numerous difficulties the way reaching valuation, 
and allows judgment become unnecessarily obscured. This method, 
should, therefore, not favored whenever better one may sub- 
stituted. 

his method capitalization the author makes discrimination 
between perishable and more permanent works. the speaker’s 
opinion, the repayment bonds should based upon the life the 
work for the payment which they have been issued. Bonds repre- 
senting machinery and the distribution system should given 
shorter term than those representing land, right way, water rights 
and large reservoirs, and, irrespective the time limit, bonds, for in- 
stance, real estate, can placed lower rate interest than 
bonds machinery and piping. 

city can borrow money lower rate interest than company. 
Therefore, when capitalization based the interest paid cities, 
the valuation will higher than when based the higher rate 
usually paid companies. some cases, this difference has been 
overlooked, the detriment the citizens. city has ex- 
hausted its borrowing powers, benefited company furnishing 
the means tocarry out public works, willing pay higher rate 
interest for the assistance, but, after paying this higher rate, 
should not called upon pay the greater capital due its own 
better credit, but the lesser capital, due the credit the company, 
which through the water rates paid greater interest. 

Although the capitalization principle when applied water-works 
may just when the rates are fair and reasonable, yet order 
determine whether they are fair and reasonable, the cost the water- 
works and their operation must known. This cost, then, should 
the basis valuation. 
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Cost Construction and Establishment Less Depreciation.—A valuation 
based the original cost, including the establishment the works 
and ordinary repairs, but deducting for depreciation, not approved 
the author, nor should be. The uncertainties may about 
great the former case, considered that the works are some- 
once bonded for the capitalized value the expected income, 
rather than the actual cost. Nor always possible ascertain this 
actual cost, and must then estimated data applicable the 
time construction. 

The actual cost property years ago not true measure ofthe 
present value its holder. Certain moneys may have been spent in- 
judiciously, leaving him value whatever. may not even have 
had control the original expenditure, and why should purchaser 
pay for the errors made others? The true measure can only the 
present market value, this term properly interpreted. Contrary 
the author, the speaker thought there ought difference 
whether errors originally made were wilful not. they are errors 
all, they should corrected the valuation. 

Reproducing Works, Allowing for Depreciation.—A valuation based 
the present cost duplicating the works is, the speaker’s opinion, 
safer and more equitable method than the former one. cannot 
agree the assertion the author regarding this case, that com- 
pany would invest money for building business and accept but 
scrap value for the plant and business. company supposed 
know what may eventually obliged accept, according the 
terms its own contract. therefore has arranged its original bid 
and its business conduct come out whole and with profit the 
termination the contract. 

comparison with the former method gives lower valuation, 
because the cost materials and labor have generally declined dur- 
ing the last twenty years, and because unknown conditions then ex- 
isting are ignored. increases the valuation because there are now 
more streets opened and paved, more railroads and other improve- 
ments which add the expense construction, and because there has 
been general rise the value real estate. 

The uncertain factor this method the deterioration the pip- 
ing. Its life depends the original quality the material and 
workmanship, the character the coating, the soil which the 
pipes are laid, and the water which throughthem. Pipes have 
recent years also been subject corrosion electrolysis near electric 
railways, unless protected. They will last, rule, from twenty sixty 
years. order estimate more closely their probable life, inquiry 
should extended these directions far practicable, andas many 
actual examinations made may deemed necessary. The deteriora- 
tion hydrants, valves and machinery more easily determined. 
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should remembered that this factor deterioration applies Mr. Hering. 
equally every other method valuation; therefore, also, when cap- 
italizing the net revenue. The sinking fund should adjusted 
provide for the replacement of, payment for, all perishable 
material due time. 

The author thinks the rejection pipe from the assets the 
company not just. This may may not beso. these pipes are 
longer use failing give adequate pressure quantity 
water, even when reinforced all available points, then they must 
taken out and replaced other pipes. They have then only scrap 
value. Where small pipe continues useful can made 
reinforcement, certainly has value taking the place ofa pipe 
that would have laid its place. The original value has been 
decreased only deterioration, which has made its life correspond- 
ingly shorter. 

for financial reasons small pipe was originally used, must 
assumed that suitable compensation has thereby been obtained. 
When the franchise expires the pipe has served its purpose, and 
has further intrinsic value, payment ought justly asked 
for it. 

whether not the rates have been sufficient, addition paying for 
economical running expenses, provide also for fund which 
would return the invested capital. the water rates were high 
that the capital has been returned, then the citizens are entitled 
this benefit and should receive the works mere 
the rates were not high enough permit the entire capital re- 
turned, and some still secured the existing real property, 
then the citizens can equitably asked pay the sum which 
cient remove the indebtedness. increase over such figures 
represents bonus the company, which may may not 
entitled. 

has been said that the cost securing and establishing profit- 
able business supplying citizens with water and securing their 
patronage, should paid for the citizens. This undoubtedly 
true and fair, but the cost has been should have been covered 
the schedule water rates; further allowance atthe end the term 
would then its duplication. 

has also been said that the losses interest during construction, 
and insufficient revenue during the first few years, should specially 
paid for; also the risk owing uncertainty the city’s growth and 
the direction its expansion, and depreciation the price mate- 
rial and labor since the works were constructed; but, again, company 
should have aimed adjust its schedule, that could pay for 
these contingencies, and further allowance would duplication. 
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Whatever risk there building water-works plant, should 
allowed for the schedule rates, unless the contract provides 
for the contrary and specifies payment for directly indirectly 
when the franchise terminates. Unless there this provision, 
not supposed that such payment relied upon. 

Nevertheless, there element fairness company’s claim- 
ing somewhat greater capital than can obtained only the 
above-mentioned proceedings. There difference the relationship 
water-works company city, and that two parties, each 
which wholly independent the other. city wishes own its 
water-works, can usually choose buy the company’s works 
build new ones, but company may then have unfair alternative. 
must either sell its more less efficient plant the city sell 
dealer. may deserve the latter fate, may not. 
does not, and its rates have been fair and the service good, the citizens 
should willing give bonus, and pay for least much the 
plant can still used the city. 

There one feature which gives this method valuation dan- 
gerous aspect, case has been agreed upon the contract 
mode for the property. meritorious only when the 
works have been economically designed and built; but, with view 
such settlement, the company may have undertaken extravagant ex- 
penditures for works directions where could secure special profit 
for itself, and which, contract, the city would obliged pay for, 
without, perhaps, needing the additional works all. Barring this 
contingency, the method appeared the speaker fair and 
equitable one. 

Valuation Parts Plant Useful New Works.—When franchise 
has expired and there exist, reason contract under general laws, 
further obligations between city and company, then would ap- 
pear that the fourth and last method mentioned the outset, 
ascertaining the value existing water-works, the only proper one. 
based the supposition that the city has plans made for new 
and modern system water supply, date every particular, 
and with suitable provision for future requirements. Then, the 
existing works, any part thereof, any property the company, 
can utilized embodied thenew system, such works property 
should taken and paid for fair market rates, view the fact 
that case rejection there would actual destruction and loss 
something that without question has some real value. From the 
premises, supposed that the expiration the franchise, 
the money expended for property that useful only for purposes 
water supply has been returned the company. Then any sale 
the city such property would clear gain the company. Real 
estate, being useful for other purposes, has, course, market value 
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independent any moral other obligations pertaining water- Mr. Hering. 
works transfer. 


conclusion, appears that either estimating the 
present cost reproducing similar works, when those existing 
whole are turned over the city, the present cost repro- 
ducing only those parts which can embodied new system 
built the city, furnishes the fairest and most equitable means 
valuation when the franchise has expired and further obligations 
exist between the parties. 

There dependence placed either upon human judgment when 
verification impracticable, upon human actions when they can- 
not controlled. There are but few elements uncertainty, and 
these are substantially confined estimating the cost construction, 
maintenance and operation, and the rate depreciation materials 
and machinery. 

right assume that such estimates cost, whether exist- 
ing projected works, made intelligent and experienced engineers, 
will reasonably correct within few points percentage, and that 
they can verified any extent that may desirable. right 
assume further that the character and rate depreciation can 
ascertained within reasonable limits close examination test 
the works they exist, both under and above ground. 

such methods, the speaker believed, the actual net value ex- 
isting water-works can obtained with the least sacrifice definite- 
ness, accuracy and fairness. 


Am. Soc. E.—The paper points out Mr. Emery. 


the multiplicity and complexity the considerations which 
surround this important subject. difficult first sight 
analyze method different from that which one accustomed 
employ, the speaker stated the principles which considered ap- 
plicable such case. 

private water company has pre-empted the only desirable 
source supply for city, the water may have very high value 
water, entirely independent the plant and charter the company. 
This case will not considered. If, however, other sources are 
available, and the city can put satisfactory plant competition 
with the private company, equity would seem require that the com- 
pany paid only the present value what would, with reasonable 
certainty, earn with its they are may improved dur- 
ing the term the charter. the city not growing and the water 
rates are fair, may possible agree upon certain state facts. 
For instance, the income the future may assumed the same 
particular year operation which known. With established 
plant, also, the operating expenses and cost maintenance will have 
become known, and appears probable that the yearly maintenance 
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charges will sufficient maintain the plant during the remainder 
the charter term, the operating expenses and maintenance may 
considered constant, and, when subtracted from the gross income, will 
give net income assumed constant. The actual cost the 
plant from one point view not important, may urged that 
wise operator would depreciate the plant the books the com- 
pany correspond changes value. There may exceptions 
this rule, but desirable compare the cost plant 
with the amount which would required replace it. The old plant 
will not good new one, but this will have been provided for 
the deduction from the gross earnings proper annual sum 
maintain the old plant. Remembering that with the exception real 
estate the old plant will practically scrap, little value the end 
the term, follows that new plant will better the end 
the term, either plant kept for continuous use longer 
term, the expenditure therefor for the benefit such longer term, 
and therefore the cost should not charged against the short term. 
Finally, these methods reasoning two quantities will deter- 
mined, viz., the net earnings, which will called and the present 
estimated value the plant independent the franchise, which will 
called These two quantities, assumed constant for the 
remainder the term, are sufficient determine the present value 
the plant and franchise. business proposition 
private owners have capital invested equal and that for the 
period their franchise they should charge this capital with interest. 
the assumption that the capital the plant would equal zero 
the end the term, must made good sinking fund which 
will produce that amount that time. The present value the plant 
and franchise is, then, first, the present value annuity, equal 
the net annual earnings decreased the interest and payment the 
sinking fund, plus the present value the capital the end the 
term. Inthe beginning the company owns the capital invested the 
plant and the prospective earnings due the charter. the end 
has its capital cash and accumulated earnings generally excess 
the amount required pay for the use the capital and the sinking 
fund preserve it. These considerations are simply expressed 
formulas. 

Let present estimated value the plant, independent 
franchise; 

earnings, gross earnings, less operating expenses, and 
maintenance, independent interest; 

rate interest, percentage; 

sinking fund factor, percentage, which fair derive from 
the tables for half year less than the total term; 
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present value compound interest for years; 

V=the award, the present valuation the plant and fran- 
chise. 

Equitably the plant worth the private owner much 
would the city, so, assuming that the rate interest equals 
4%, the other values dependent thereon will found be, 
interest and period years, 

That is, the net income less than the value 
the plant, independent franchise, the continued operation the 
plant would loss; that is, would pay lower rate interest 
than assumed, and the present value the plant and franchise 
the end the term would less than the appraised value the 
plant alone. such case, would seem equitable pay the ap- 
praised value the plant. 

Applying this formula the Kansas City case, for which 
230 000 and $272 763, will found equal 039 957, 
against 905 given the paper. Applying the formula the 
Syracuse case, given the paper, for which and 
$82 036, $652 494 instead $876 640 shown the formula given 
paper. For the first case, then, the calculated award, the 
formula above given, more than double the estimated value the 
plant; whereas, for the second case, the calculated award less than 
the value the plant. the former case, the net earnings are more 
than the cost plant; the latter case, less than such per- 
centage the cost. Ifthe principles stated are govern, the award 
for the plant and franchise, the second case, should have equaled 
the value the plant only, though, course, argument would 
available that such award should have been less. Such result can 
only secured irrational assumptions, the first place. Water 
supply systems are, general, profitable, and the profit usually in- 
creases from yearto year. would, therefore, seem necessary base 
future profits, not the actual profits received the time con- 
demnation, but make allowance for the increased demand for water, 
due the growth the city, which would result additional profit, 
part which would necessarily pay interest, etc., increased 
capital. Generally, therefore, the conditions would more compli- 
cated than those assumed the author’s paper and the preceding 
calculations. The considerations are still more complex where the 
charters are renewable easily fulfilled conditions were originally 
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good for forty fifty years. such cases, where, the increase 
population, the charters are very valuable, counsel for the municipali- 
ties are particularly urgent confine the value the amounts that 
have been expended and earned rather than prospective earnings. 
The basing award largely reasonable prospective earnings has 
not yet been sustained the state New York the courts, but the 
principle has been established other states and the Supreme 
Court the United States. The speaker, member commis- 
sion, held this view important case, but was overruled the ma- 
jority, and, the case finally went the United States Supreme 
Court, was supposed would settle the law this state. The 
original award was sufficient pay the bonds, and, the stock was 
largely apparently the bondholders controlled the litiga- 
tion and concluded not risk another trial the facts, and though 
appeals were taken, possibly appease the stockholders, mere tech- 
nical question was argued, and the law this state prospective 
profits remains perplexing condition before. 

The formula presented gives the value the award sum $134 957 
more than that the author’s formula his first case, and $224 146 
less the second case. Evidently both formulas cannot right. 
first sight would seem that the author’s view correct; that would 
economical for city purchase plant price upon which the 
earnings would pay the interest and contribution sinking fund 
replace the entire award twenty years. The difficulty that 
amount due twenty years is, only worth to-day 45,64% 
its face value, and the awards the author’s formula, reduced 
that extent, would much less than those deduced from the formula 
presented the speaker. The conception the paper is, therefore, 
erroneous, notwithstanding that fortuitously gives results approxi- 
mating the actual awards the two cases. The Constitution the 
United States provides for just compensation,” and the owner should 
not forced take less than would reasonably realize the 
property. The cost him would the interest and the contribution 
the sinking fund the capital had invested, not what the 
city chose pay for it, and the owner charges such interest and 
sinking fund contribution against the profits, thereby making his 
capital good, the amount would have received had kept 
with his work would the present value the excess profits and 
the present value the capital the end the term, exactly 
illustrated the equations presented. 
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Am. Soc. E.—The author states, concern- 
ing the early expense building private water-works business, 
expenditures properly made certainly constitute 
legitimate expense building business water purveyor, for 
which there should some manner resulting compensation.” 
This seems evident enough, and the compensation should sought 
where the value exists. the cultivation fruit tree, for instance, 
wise selection soil and shelter with careful attention quality 
and symmetry, and certain measure good luck regard con- 
ditions not well understood any one, may secure the growth 
exceptionally valuable tree. seen the thrift and vigor 
the tree well the fruit bears any particular season. 
not different with water-works plant. The net revenue from 
the Kansas City works 1893 was $272 763.42. What was 1888, 
1883 1873? Can any one fairly approximate the value such prop- 
erty without taking this element growth net income into account? 
Would not quite natural trace out the line given the annual 
increments the net revenue, and note its curvature and direction? 
That line might found include sinking fund its margin, and 
offer better index for future considerations than one could expect 
when trying adjust water rates the falling off cost material 
the following decade. 


Mr. Dunham. 


Am. Soc. E.—The writer considers the Mr. Weston. 


paper important move towards the proper estimation the value 
water-works property, provided the schedule water rates not 
excessive, the rate interest upon the investment and the rate in- 
terest that the invested sinking fund will draw conform the 
experience the locality where the water-works are located, and the 
duration the franchise given careful consideration. 

Several months ago the writer made estimate what the Prov- 
idence Water-Works, which were practically completed, net cost 
473 008, 1876, could built for 1897. The net cost the 
water-works January 1897, 270 074, and the writer’s esti- 
mate the cost building the works, they existed that day, 
008 and the worth the works, not considering franchise, 
607 000. 

The gross earnings the works for the year 


The average rate interest upon the Providence water loans 
the present time about and fair estimate what invested 
sinking fund would draw can considered per cent. 
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Applying the form equation suggested the author, taking 
into account the figures just given, and assuming the sinking fund 
limited twenty years: 

and the annual cost operation based these figures is: 
Interest 000. ... 247 850.00 
Sinking fund pay off 957 000 


$485 174.86 


957 000, 


the writer’s equation, $36.13 represents the annual contribution 
the sinking fund per $1000 for twenty years, computed 
annually. 

Am. Soc. E.—The conclusions arrived 
the author appear sound. finds the most equitable basis valua- 
tion water-works plant be, not its original cost, nor its gross 
revenue, nor the capital cost reconstruction, but its net revenue, 
due allowance being made for prospective well current earnings, 
the plant being considered revenue-bearing commodity. Where 
the net revenue approximately constant from year year, sub- 
ject only uniform gradual variations, this readily obtained 
capitalizing the gross receipts, less the annual charges for mainte- 
nance, renewals, sinking fund and interest. express this con- 
cise form, xis the capitalized value the property, the net 
earnings per annum, ris the rate per cent. interest the debt per 
annum, and the rate per cent. payment sinking fund per 

certain cases, however, may found practically impossible 
adhere strictly the foregoing rule; for example, where either the 
income expense account subject large unforeseen variations, 
condition which may have been impossible anticipate the 
time when the rates were established, where the records either 
have been destroyed are known false. such cases would 
necessary determine upon hypothetical income basis, 
something which would probably difficult reach satisfactorily. 
Another case that plant faulty design inefficient some 
net revenue would not equitable, because the rates, which are 
function the revenue, have been based upon assumptions which 
have been proved false. Under such proper valuation 
might reached finding the net revenue accruing from hypo- 
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thetical schedule equitable rates, else the present net revenue 
diminished annual charges for interest and sinking fund, which 
would required after making necessary improvements. Similar 
recourse would also had where the plant yet undeveloped, 
where perhaps income has far accrued, where, for the future, 
quite problematical. 

should found impracticable determine such hypo- 
thetical values for the bases calculation believed that while 
much must left the good judgment the referees, the cost 
reconstruction will found important factor the solution. 
For reasons stated the author would unwise guarantee 
the promotors this basis settlement the inception the work, 
while the other hand the risks assumed them should con- 
sidered. Again, due allowance should made for the efficiency 
deficiencies the existing plant. 

arrive perfectly equitable valuation under these 
stances would exceedingly difficult any case, but suggested 
that where the net revenue either does not exist unobtainable, 
the cost reconstruction may serve least the controlling factor 
the solution the riddle. 

Am. Soc. E.—The commissioners for the ap- 
praisal the Kansas City water-works, whom the writer was one, 
reached valuation 546 112, estimating well they could 
under the circumstances the cost replacing the plant another 
all respects equally efficient. applied real estate occupied 
the works this estimate gave amount much greater than first cost. 
applied the buildings, pipes and machinery this method gavean 
amount which was doubt much less than first cost. The commis- 
sioners, however, took into account the fact that the plant was 
actual operation with established business and long list patrons, 
and added the cost replacement, which included liberal allow- 
ance for contingencies, allowance for interest the investment for 
time long enough enable the business reach the point which 
was found. 

From the nature the case such estimate cannot exact. 
reasonable approximation all that possible, but the method fol- 
lowed this case is, the view, the correct one. com- 
modity can possibly worth more than the cost replacement, nor 
can business worth more than the outlay time and money which 
would necessary re-establish upon the same basis the 
time the valuation. 

the Kansas City case, most similar cases, the franchise had 
expired, and the city had refused renew it. The company had there- 
fore right continue the business all. The one thing 
valued was the property working order with the private attachments 
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all made, and body patrons ready take water. The value all 
this was the amount money would have cost the city the time 
the transfer replace the property the same condition which 
was actually found. 

The problem valuation this and like cases involves, therefore, 
already intimated, summation the following elements: 

First.—A valuation the real estate owned and occupied. 

Second.—An estimate the amount money necessary replace 
the plant, including buildings, reservoirs, machinery, pipes, etc., 
its present physical condition, exclusive interest. 

this amount during the time which would ordi- 
narily and reasonably required for construction. 

Fourth.—A further allowance interest for such additional time 
would probably required work the business the same 
standard that found the time the transfer. 

These estimates and allowances should all made upon fair and 
reasonable, even liberal, basis; but when made, everything has 
been done which either justice equity requires. 

Foster Am. Soc. E.—The subject water-works 
valuation, the author has well said, one rapidly increasing im- 
portance. never has reached the stage where well-settled principles 
are generally recognized, chiefly perhaps because when cities have 
sought purchase existing plants the absence controlling 
agreement, there usually have been important technical questions in- 
volved which have been considered paramount, and extremely 
difficult dissociate the questions cost and value. Such ques- 
tions first cost, the present cost duplication, the comparative 
excellence the original design and construction, some other sim- 
ilar question, undoubtedly many minds constitute elements 
value, but really they not; incidentally they may often throw light 
the particular problem, but they are not essential elements the 
computation value. 

The essential elements are follows: 

(1) Service capacity, present and ultimate. 

(2) Working efficiency, developed past operation and tests. 

(3) Effective durability. 

(4) Net revenue present time and the reasonably probable in- 
crease. 

From these four elements can determined: 

(a) The economy and profit present plant, the owner. 

Future results operation the city. 

(c) Probable life the several parts the plant. 

Cost necessary renewals exclusive ordinary repairs (which 
are chargeable maintenance) within definite 

(e) Incidental saving water rates present paid city. 
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The object this discussion arrive the basis the real Mr. Crowell. 
value, possible, and that real value must the same, whether the 
property changes hands not; other words, other things being the 
same, the valne present the same the city the present 
owners, all things being considered. 

may necessary point out why the questions first cost, 
cost duplication, have really nothing with the value; per- 
haps this can best done simpleillustration First, take 
the case system composed entirely pumping station and dis- 
tributing pipes; the engine and boilers are antiquated and the 
pipes insufficient capacity, makes difference how much they cost, 
what their present excellence condition may be; their measure 
value the margin, any, between the expenses operation and the 
revenue derived therefrom. the cost duplicating that system 
considered, for the reason that similar system would not 
desirable, and would produce better different results. Suppose 
the case gravity system composed reservoirs and conduit built 
the best manner, and the most durable materials, under excep- 
tionally good and economical management, and the lowest prices; 
suppose, further, that has large factor efficiency and suffi- 
cient capacity for large future increased service; here, manifestly, 
the first cost would means fully represent its value. The same 
remarks apply, one side the other, all works, and the only true 
measure value, the writer’s judgment, their earning capacity 
the light present experience and reasonable, not speculative, future 
expectations. 

Returning, then, the direct topic, the five determinations previ- 
ously named may regarded factors the final computation 
value the city, that is, the price the city should pay, which may 
greater sum than the present owner’s past profits would, 
themselves, establish. elucidate this point, the factors and 
must first studied, and the latter represented the amount 
the annual payments sinking fund, funds, computed for the 
definite period, periods, which the renewals special parts the 
plant will required; next and must taken up, and the 
average conditions respect them which will probably prevail 
during the said periods estimated, and combined From 
this basis for capitalization obtained, which, roughly stated, 
follows: Capitalization, per cent., the assumed net annual 
revenue from operation, less annual payments depreciation sinking 
funds. 

far question value, pure and simple, which the first 
and most essential thing determined. The further question 
providing for the means and manner payment the city en- 
tirely distinct one, and not relevant the first. The value not 
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affected, whether the city pay cash issue bonds, whether the 
latter run for twenty years, thirty years, fifty years, whether 
the rate interest the bonds high low, whether not 
sinking fund established extinguish the bonds. All such con- 
siderations are, course, vital, but they are financial ones and 
not touch the matter value, though they have very important 
bearing the question whether the city can, the given time, 
afford make the purchase. So, also, the questions equity and 
good faith that may involved the past operations and enter- 
prise the water-works owners are not ignored. For instance, 
the water company has been compelled force circumstances 
make large provision for the future, and the city would have 
had act similarly had been the company’s place; the 
analysis shows that the provision which has been made for future 
requirements excess immediate needs, while not compulsory, 
will be, the end, economical; either such case the value the 
future provision should included the valuation. the other 
hand there has been premature, unnecessary extravagant ex- 
penditure for future provision, that should not considered 
element value. 

The data the paper are not sufficient enable the writer 
apply definitely this method computation the two cases given, 
Kansas City and Syracuse, but assumed that the por- 
tions the Kansas City plant which will have renewed 
twenty years are worth 000 000, then, this method, the valua- 
tion, allowing for depreciation sinking fund and twenty 
years, would 425 345.98, which greater than the value 
fixed the court final resort, stated the author the 
paper. The same method applied the Syracuse case the sup- 
position that the renewals twenty years would amount $500 000, 
would give valuation about 25% greater than the award confirmed 
the court. 

may objected this, that the probable cost 
renewals twenty years, above taken, too great; that probably 
so, but evident that any reduction the amount increases the 
present value the plant. the judgment the writer that upon 
the evidence the data given, far goes, both the cities named 
made very excellent bargains. 

The author has very conveniently introduced formulas into the 
paper which materially simplify the study the cases cited, and 
commendable example follow, which the writer’s excuse for 
contributing one not readily found. was devised him some years 
ago remove the terrors the operation computing sinking 
fund off hand; will found applicable all cases, and very con- 
venient this connection. 
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equals the amount each equal payment. 
interest earned one unit value the given rate 
interest, during the interval between the suc- 
cessive payments. 


number equal payments. 
Then, 


Assoc. Am. Soc. E.—The writer has read the paper 
with more than usual interest because was engaged behalf the 
water-works companies expert both the Kansas City and 
Syracuse cases referred the author. The study the subject 
leads naturally what may considered proper course procedure 
order reach satisfactory valuation water-works property. 
The subject may arranged the light experience follows: 
First, the tangible property and its value; second, the franchise prop- 
erty and its value; third, the dual relation the tangible property 
and the franchise property; fourth, expert testimony and its effect 
evidence; fifth, composition courts commissions arbitration. 

consider the original cost the plant, minus its depreciation age 
and use, plus the expenditure embraced the repair account, that is, 
the natural wear and tear incident and inevitable the administration 
the plant. The character construction undoubtedly affects the 
cost repairs. the plant inefficiently planned and constructed, 
the cost repairs excessive order sustain degree efficiency 
compatible with requirements. planned with care, 
the cost repairs will correspondingly low. Another method 
procedure consider what may cost duplicate the plant. This 
may considered more difficult view many arbitrary conditions 
connected with the construction the plant which may 
overlooked the preparation the estimate cost duplicate it. 
However, the life period plant may largely determine the mind 
expert what extent equity unusual conditions and extra 
expense incident development and re-enforcement should 
recognized the final estimate cost duplication plant. 

The thought and study engineer has evolved plan for con- 
struction water-works; gradual consummation the plan 
accomplished during intervals period twenty years more. 
This cost the work may may not ignored unfairly considered 
estimate the cost duplicating the original plant. Again, 
estimating the cost duplicating plant, many features additional 
cost are made evident that had existence during the time con- 
struction the original plant. period time has elapsed during 
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which avenues and streets have been opened and paved, sewers, tun- 
nels and other kindred improvements have been constructed. The 
additional cost duplicating plant under new conditions may 
may not ignored unfairly considered. 

earning power and the time limit which may exercise this earning 
power. More less risk attends the early exercise franchise 
privileges the development the earning power. The greater the 
duration the time limit, the more opportunity there for investors 
obtain return the original capital, with annual interest-paying 
dividends. Yearly increase hydrant rental, water rents and water 
rates are the result increase population, which increases the con- 
sumption The chief infirmity associated with 
and incident water-works franchises manifest the exercise 
false economy administration order obtain the highest returns 
for the lowest possible outlay. This frequently demonstrated 
the fact inadequate water supply, insufficient meet the grow- 
ing demands the consumers and provide adequate fire protection. 
There nothing unfortunate for the owners water-works 
franchise placed the position failing meet contract re- 
quirements this respect, and but one example sufficient impair 
the confidence the municipal authorities and the consumers the 
ability the company safeguard their interests. yearly franchise 
not likely encourage liberal outlay capital for investment, 
for reasons manifestly obvious, particularly the risk change 
municipal administration controlling franchise renewals. long-time 
franchise advantageous for the city and the water-works company, 
provided framed equitably and fairly for both parties. Its likeli- 
hood yield fair return for number years based upon law 
the average increase business, contingent upon the location 
the city, which, course, affects its growth and development. Figures 
the ratio increase population are important this respect and 
require careful application. 

Dual Relation the Tangible Property and dual 
relation franchise property and tangible property may admitted 
reasonable and logical one. The tangible property cannot 
operated without the franchise. The franchise may have value with- 
out the operation the tangible property. This value, however, not 
established determined until the tangible property located and 
operated. franchise itself has speculative value only. Its real 
value, therefore, contingent upon the method administration 
the tangible property. The measure privileges 
franchise determines range values. franchise may unique, 
for the reason that the conditions operation under physical circum- 
stances affecting the sources supply and ownership establish value 
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independent its connection with any system distribution operated 
under franchise. Sources supply water and location, liability 
pollution and contamination, deterioration and diminution 
sources supply, ownership water-shed, population water-shed, 
water rights and privileges, all these features arbitrarily enter more 
less into the calculation franchise values according conditions 
and circumstances. 

Expert Testimony.—It the duty the expert dissect and 
analyze the entire system water-works plant, not only familiar 
but intimate with the constituent elements material used and char- 
acter construction the complete water-works plant, well the 
methods its administration business. for him determine 
correct values observation and long years practice his pro- 
fession engineer charge construction and administration 
water supply and distribution, recognizing and calculating the me- 
chanical infirmities and the depreciation and deterioration the appar- 
atus and materials used construction. The expert’s knowledge may 
determine accurate value commensurate with his experience, pro- 
vided the same intensely practical and has covered range cases 
sufficient show his mind that iron-clad rule applied 
all cases. The testimony experts frequently conflicts, sometimes 
honestly, sometimes owing greater range knowledge the one 
set over against lesser range knowledge the other. Assumption 
and presumption will not avail. The employment first-class ex- 
pert, advance bringing disputed case before court board 
arbitrators, saves time, money and often reputation. 

Composition Court Commission Appointed 
unique and complex character water-works company controversy 
naturally carries the consideration the case before special com- 
mission appointed competent authority take testimony. Various 
opinions are expressed the composition such commissions. 
would seem proper that not less than three nor more than five persons 
should appointed; five would better for prudential reasons, 
provide for the case disability accident death. Vacancies 
should filled the appointing power court. would, view 
many features diversity testimony, inevitable water-works 
controversies, seem proper and reasonable make selection fol- 
lows: the commission composed three men, should com- 
prise able and prominent jurist, able water-works engineer, and 
prominent and responsible business man; composed five men, 
add two prominent and responsible business men. 

Am. Soc. E.—In discussion this kind, one 
the controlling considerations the life the plant. Pumping and 
distribution systems are such recent date that there little infor- 
mation that point their case. may doubted whether there 
system the country that has reached its age limit. 
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may assumed, however, that private company would exer- 
cise its best judgment constructing its plant such manner and 
such material would, with the least outlay, maintain ser- 
viceable condition during the life the franchise. plant built 
where preliminary examination has not shown that would earn 
such revenue would make the investment desirable, interest 
cost, sinking fund and maintenance being taken into account. the 
consideration this question, difficult see what capitalization 
has with it. mere question the rate interest the 
plant will earn the cost its construction and maintenance. That 
rate interest the measure its market value and has other 
and that value will more less than the cost the plant, the 
current interest rate less more than the plant’s earning power. 

the case negotiation for sale the property from one pri- 
vate owner another, the intending purchaser might might not 
take into account the consideration permanent maintenance. 
the expiration the franchise the life the property would from 
one-half three-fourths exhausted, and natural suppose the 
owner would expend the least possible amount for maintenance, trust- 
ing that the remaining life the property would sell the munici- 
pality that time. case valuation made when the property 
pass from private municipal ownership, due weight should 
given the character the maintenance the private owner has con- 
tributed it, well the fact that its life one-half three- 
fourths exhausted, and that the municipality must provide for 
permanent maintenance. 

life the plant meant not only the time during which the 
material shall become physically exhausted, which may taken 
fifty years, perhaps overestimate, but its modification affected 
change growth, which will materially shorten the time. Neglect- 
ing systems that include reservoirs greater less capacity, which 
are practically permanent, and complicate the estimate, and referring 
those which the bulk the property represented the power 
plant, pumps, piping and stand-pipes, believed that the entire 
plant will rebuilt every forty years, some its parts shorter 
intervals. 

The writer has information regarding the cases cited the 
paper except what given there, but will assume that the valuations 
were made the expiration the franchise, say twenty years from 
the time the plants were built. This leaves twenty years the pro- 
bable life the plants, which corresponds with the time which the 
author assumes the purchase bonds will mature. The cost 
new plant for Kansas City estimated the city’s experts 
002 434, and assumed that sinking fund equal 
twentieth that sum shall provided each year. This method as- 
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sumes that the sinking fund will applied each year the reduction Mr. Palmer. 
the principal hence the interest, say 5%, will reduced 
the whole amount for the full time. The account would stand thus: 


Interest 002 434 .............. $50 061 
$150 183 


That say, the plant for the last twenty years its life, will 
earn its cost, or, the current interest rate its market 
value 451 600. 

interesting follow this. the expiration this twenty 
years, the plant must rebuilt; practically, the process has already 
begun. The new plant will last forty years, and forty-year bonds will 


issued. 
Net revenue......... $272 763 
$100 122 


Hence, for this forty-year period municipal ownership, the plant 
will earn 8.6% its cost, with money its market value 
452 820, average for the sixty years 210. For the next 
forty years the market value would the same, average for one 
hundred years 119 080. 

generally fact that water-works companies figure getting 
their money back with interest during the life their franchise, and 
all they get addition from the property clear gain. The 
Syracuse plant, $900 000 for its first cost, earns $82 036 
est $54 000, net surplus $28 036, which would extin- 
guish the principal nineteen years, taking into account the 
application the surplus each year reduce the principal. The 
city gets the property and must look out for maintenance. 

Am. Soc. E.—As hardly possible Mr. Sherman. 
that exactly the same rule can justly applied determining the 
value any two water-works plants, and widely different condi- 
tions usually distinguish one case from very many others the same 
nature, the impossibility equitable uniform rule apparent. 

Where provisions applicable the valuation the plant have 
been made either franchise contract between the municipality 
and corporation owning the water-works plant, seems the writer 
that uniform principle, not rule, might applied. the investors 
place their capital the plant, receiving stock bonds, both, 
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the face value their cash, and there scheme connected with 
the contracts for construction affording exorbitant profits, then the 
water rates should such will maintain the physical condition 
the property, plus operating fair return, say the 
capital. the rates will not this, then they are too low and should 
increased. If, however, the water rates yield sum which will pay 
operating expenses, maintain the physical condition the property 
and pay return the capital largely excess then the water 
rates are too high and should properly reduced. either 
these cases, without change the former water rates, the property 
were condemned for public use, would not right determine the 
value capitalizing the net earnings; for, the first case, honest 
capital would unjustly treated, and, the other case, the muni- 
cipality would pay exorbitant price forthe plant. determining 
the value the plant, therefore, its actual, fair, honest cost its 
owners should carefully determined nearly may possible, 
and should the basis for determining the sum which the munici- 
pality should pay the stock corporation owning the works for its 
property. The cost duplicate plant, new, prices prevalent 
the time the condemnation proceedings, would not have equit- 
able bearing determining the value the property, its cost 
the owners might have been either more less than would the cost 
duplication. The writer thinks there should neither profit nor 
loss the owners this account, supposing, course, that the 
physical condition the property has been well maintained. the 
owners have allowed serious depreciation physical condition 
reason greed for excessive return capital invested, sum suffi- 
cient restore the property proper conditions should deducted 
from what would otherwise its fair, honest cost the owners. 

condemnation proceedings, should borne mind that 
sale forced upon the owners price determined process law, 
depriving them their property against their will. such matters 
the principle equity should govern, with, perhaps, shade 
liberality the owners. with this subject, may 
interest members whose attention the matter has not come know 
that bill pending the New York Legislature prohibiting muni- 
cipalities from duplicating water-works and some other plants owned 
under franchises from such municipalities, and requiring all cases 
where municipal ownership follow stock corporate ownership that 
the municipality shall acquire such property condemnation. Such 
enactment would properly protect stock corporations owning water- 
works plants from the very unjust hazard they have heretofore existed 
under, having the value their property nearly destroyed muni- 
cipality constructing and operating competing works. The proposed 
law just and proper provision, which should promptly enacted. 


CORRESPONDENCE WATER-WORKS VALUATION. 161 


James Am. Soc. E.—The author has argued Mr. Schuyler. 
the question the valuation water-works able and ingenious 
manner from the standpoint the water company seeking derive 
the utmost advantage dealing with municipality about acquire 
its system works, but there are considerations advanced 
the part the public which should given due weight. When, for 
example, the franchise company has expired about expire, 
and the contract with the city gives the latter option purchase 
the works ‘‘at fair valuation,” fixed arbitration any 
other stipulated method, would manifestly unfair for the arbi- 
trators take into consideration the value the franchise, the 
right business, which had been granted the company the 
city, that would equivalent requiring the city pay for some- 
thing quite intangible, privilege which had once granted the 
company (usually without money consideration), privilege which 
the city already entitled, and which should not equitably called 
upon pay for. granting such exclusive privileges water 
company, cities not bar themselves from going into the same busi- 
ness purveying water its citizens, or, least, the writer has 
never heard such instance. 

such case apparent the writer that the company has 
really nothing sell the municipality other than the plant which 
has constructed and used during the term its franchise legal 
existence, and the question water rates the interest dividends 
which the plant has paid out any time not one equitably 
considered. The company, having sought the franchise, and enjoyed 
the fruits the exclusive privilege granted under it, should con- 
tent surrender and retire from business when the city elects 
take advantage its option and take over the plant valuation 
which should based, the opinion the writer, upon the original 
cost, less amount, determined, for depreciation, depending 
upon the use the plant has had, the age and condition the pipes, etc., 
and their probable term usefulness. There may some difficulty 
arriving the exact first cost case the company refuses permit 
its books inspected, while the amount depreciation matter 
judgment and expert opinion. That there should such deduc- 
tion for depreciation cannot questioned, would manifestly 
unfair pay the amount first cost for second-hand plant that had 
become obsolete, least some its parts, and must have cost more 
than could duplicated for with new material throughout. 
most cases the cost duplication the present time any plant 
built twenty thirty years ago, and added from time time 
date, would lower than the first cost after deducting wear and tear 
and depreciation. 

The author says: clear that the original cost the bare 
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cost duplicating water-works property not itself measure 
the value that property. Its present value embraces both the 
value the plant and the business resulting from the use the plant. 
Together they constitute single commodity.” 

not pertinent inquire who furnished this business? not 
the prospective purchaser, the case the people acting through 
their city council. and why should they asked purchase busi- 
ness which they themselves supply? This might good argument 
and proper basis for figuring case proposed transfer from one 
one water company another, but surely has weight when the 
people seek manage their own business affairs. They not need 
purchase their own good-will, and ought not asked pay for 
the business which supplying their own wants affords. 

When the City Portland, Ore., acquired the plant the City 
Water Company 1886, the company valued the works about 
$900 000, while the water committee’s estimate duplicating the 
plant was about After much negotiation, covering nearly 
year’s time, and after the committee had begun work new plant 
parallel the old one, compromise was finally effected, and the 
works were purchased $464550. The committee immediately cut 
the rates half, and the first year cleared $50502 over all operating 
expenses. Had the rates been unchanged, the net revenue would 
have been sufficient pay interest nearly Had 
the business been taken into consideration this case, suggested 
the author, and the plant valued upon its capitalized value 
interest-paying institution, the city would have been called upon 
pay nearly the cost duplicating the old works; had 
the value been determined capitalizing gross earnings, after 
deducting operating and maintenance expense, according the 
method which evidently preferred the author, the valuation 
would have been 612 000, nearly double the greatest sum asked for 
the water company, four and one-half times the cost dupli- 
cation. 

Some years ago suit was brought Californian water company 
against the city which was supplying, set aside ordinance 
adopted the council fixing water rates for the ensuing year (the 
constitution California requiring that water rates shall fixed 
the month February each year), the ground that did not 
afford rate sufficient yield reasonable interest upon the value 
the property. The expert employed the company value the 
plant testified very high valuation, greater than cost, and one 
the largest items his estimate value was that water-rights, 
which figured out ingenious method about follows: 

Assuming the value water delivered the highest levels 
cents per galls., and the cost pumping cents, and the 
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consumption 500 000 galls. per day, the difference between cost and Mr. Schuyler. 


value, capitalized 6%, would give the water-right value $273 750, 
the water-right consisting number wells the sandy bed 
creek that was dry the surface for many months the year. The 
figures given may not the exact figures used the testimony, but 
they serve for illustration. casual inspection will show their fallacy, 
as, assuming the facts, the figures may juggled any degree, 
and without using extravagant value the computation for water 
delivered the highest levels abnormally low cost pumping, 
the water-right might carried into the millions, many times the 
cost the entire plant. The basis valuation suggested the 
author would seem subject similar juggling. 

Had the water company case above cited acquired monopoly 
the only possible water supply available for the community con- 
dition which, fortunately, rarely ever prevails), the value the real 
estate which the springs, wells, reservoirs sources supply 
were located would measurably affected this and 
would doubtless appraised high rate. Where other sources 
can reached the expenditure capital for their development and 
there monopoly the element which the community obliged 
have, the valuation placed upon the water-rights should equit- 
ably fixed, the opinion the writer, nominal figure, and the 
real estate covering the sources supply rated upon the basis its 
availability for other purposes. 

The very fact that the life water-works franchise usually 
limited comparatively short period years when the business 
harvest can reaped, and the investment necessarily subjected 
the uncertainties arbitration the end, fixing the price re- 
ceived the company, should considered, commercially, con- 
stituting bar high valuation the property, and act the most 
serious element depreciation. This would the case between 
two individuals two companies, and the people, incorporated 
municipality, should able take advantage the conditions de- 
pressing the real value the property they are about purchase 
quite appropriately individual would. 

The city Los Angeles present (April, 1897) passing through 
the very stage its history which renders this discussion apropos, 
the franchise the water company will expire few months, the 
people and the council are anxious purchase, extend and improve 
the works, and the water committee the council engaged en- 
deavor ascertain the true valuation the plant. There has been 
suggestion basis compromise such that proposed the 
author, value deduced from gross earnings capitalized after deduct- 
ing operating expenses, etc., but simply what the pipes, etc., are worth 
parts new and improved system. 
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errors design and construction impairing the efficiency the 
plant, says that these errors should treated differently according 
they are wilful errors for speculative purposes, errors enforced 
lack funds, errors due unforeseen changes conditions. 
not quite clear the writer that this sound. does 
not see why lame horse any more valuable for being lamed acci- 
dentally, because lack money the pocket his owner 
purchase sound horse, than the horse that has been bought cheap 
because lame and then doctored hide the lameness for few 
days for the purpose selling him advance. 

not clear from the general equation page 124 how the cost 
duplication cuts any figure the final valuation, for the result must 
the same the second method whether the present value 
the plant 000 000 $1. Yet would seem that the value the 
plant should depend some degree its physical condition the 
time transfer, well its earning capacity that time. The 
owner the gold mine which has yielded handsomely for several 
years, who knows positively that there but small pocket ore 
left, hardly justified valuing his mine, even for selling purposes, 
basis previous yield. while the coming the end the 
useful life water-works plant will probably partly provided 
for the valuation excessive maintenance charge, still de- 
sirable, possible, learn something more definite the probable 
future life the plant. not this the element determine the 
length time allow for the maturing the sinking fund 

Adopting the author’s second method the following seems just 

Assuming that the rates are just and reasonable, must as- 
sumed they have been fixed the city, determine investigation 
time that shall, after duly considering the relative costs and adapt- 
ability the various parts the system, fairly represent average 
future life the system, and use this time the period for the ma- 
turing the sinking fund. 

the plant could possibly such character last forever, 
would wise provide any sinking fund the theory 
that future generations should help pay for benefits provided for them 
the present generation correct, and the writer thinks is, who 
shall say that two generations shall pay for benefits that last four 
generations Where the obligation help stop? seems 
the writer that should stop only with the cessation the blessing; 
that say, the proper time for the maturing sinking fund 
the life the plant that pay for. 

This method would result future life years plant 
practically worn out, and valuation something less than the 
net annual income; and this seems about right. The better the condi- 
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tion the plant in, the longer will its future life and the conse- Mr. Raymond. 
quent greater valuation. this method was prescribed the original 

franchise, there would some incentive keep the plant good 

condition. While the future life plant largely matter 

mation and intelligent guess-work, not this method more rational 

than the arbitrary assumption any time limit, twenty years, when 

possibly large portion, embracing the more expensive items the 

plant, already far advanced life 

Apams, Am. E.—The problem under discus- Mr. Adams. 
sion admits too many variable quantities permit any deduc- 
tions other than the most general character, which, 
practical value each case attempted application, must par- 
tially wholly modified meet prevailing conditions. 

The nature the conclusions derived from any discussion this 
question depends, course, upon the character the premises; and 
these must, from the nature the subject and proper space limita- 
tions, embrace but few typical cases. These, for present purposes, 
may stated follows: 

Assume that city desires purchase the works the expiration 
franchise covering twenty years more appraised value, 
basis for the determination this value being stipulated. 

(a) originally specified maximum schedule charges, 
subject future the city equity might demand. 

(b) Franchise reserves the city right modify the original 
schedule maximum charges. 

(c) Franchise imposes restrictions upon the company matter 
charges. 

The author has generally used the expression, water-works prop- 
erty, instead water-works, water-works plant but, few in- 
stances, has used the terms synonymously, the writer understands 
that the question open and unprejudiced one whether not 
the business water-works company considered asset, 
separate, distinct and apart from the plant itself. 

each the before-mentioned cases, the author advocates 
equitable valuation determined capitalizing the remainder the 
gross annual revenue left after deducting operating expenses and main- 
tenance charges. Operating expenses are specified labor, supervis- 
ion, costs collection, fuel, supplies and repairs necessary keep the 
works operation; maintenance expenses, sinking fund sufficient 
equal the amount the original investment twenty years. 

The first very serious objection the plan suggested that con- 
sideration given the fact that the franchise, the hitherto important 
asset the company, upon which many cases bonds nearly suf- 
ficient amount for the building the original works have been 
floated, having expired limitation, has reverted with all rights and 
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Mr. Adams. privileges the city, leaving the latter absolutely free from any 


entangling relationship with the water company, and ready avail 
itself the privilege reserved purchasing the works appraised 
value, granting another franchise the same company another 
company, constructing its own works, may deemed most 
advantageous the municipality. the contrary, the author 
assumes, far results are influenced, that the franchise still 
not only the company, but also that has passed from 
stage limited condition perpetual life; and that the city 
desires its ownership must now purchased for what worth 
the company. This seems like remarkable proposition, view 
the prevailing idea that franchise worth accepting all, the 
duration its life most important factor determining its value; 
and its application seems little better justified cases where cities are 
obliged purchase works the expiration the franchise period 
than when simply privileged so. 

Again, the method advocated makes allowance for the fact that 
this time the sinking fund has presumably accumulated amount 
nearly fully equal the original cost the plant, and thatthe more 
perishable materials the first construction are rapidly approaching 
the end their usefulness. This assume that the works are 
performing satisfactory service, they are The 
last method for determining valuation does, indeed, mention deprecia- 
tion, but any deductions made this account are simply added the 
value the business determined separately from the value the 
plant, leaving the final result unchanged. 

referring the practice reserving the municipality the right 
fix revise rates, the paper reads: ‘‘It therefore difficult see 
how city can escape the obligation imposed its own legal acts 
which effect legislate value property that expects obli- 
gates itself purchase eventually.” This view arises from very 
different apprehension the nature the usual water-works franchise 
and the purpose its restrictive limitations from that held the 
writer. franchise, the word implies, simply privilege, whether 
granted for without direct consideration. permits often 
are practically exclusive their nature that they make possible 
wide abuse the way extortionate charges while still maintaining 
rates within the limits which, exceeded, might invite competition, 
and that these charges are therefore not subject any economic law 
supply and demand, usually recognized the municipal author- 
ities. protect the public against such possible abuses, maximum 
schedule charges usually specified the franchise, right 
determine the schedule and modify the same from time time 
reserved the city, not for the purpose determining any sense 
the value the franchise the value the water-works property, 


CORRESPONDENCE WATER-WORKS VALUATION. 167 


but for the sole purpose preventing that extortion which the con- Mr. 


ditions otherwise invite. 

That these limitations err, all, upon the side liberality 
evidenced the avidity with which promotors and investors have 
put their time and money into such enterprises. That the water com- 
panies should make their schedule charges coincident with these 
established maxima expected, but that justice demands, 
event purchase the city, the placing value upon the plant 
determined any scheme capitalization net revenues irrespec- 
tive present material values, and that, after the expiration the 
franchise, the liberality which justified the construction the 
works, and perhaps constituted the company’s chief original asset, 
seems very far from clear and rather remote from any natural concep- 
tion true equity. 

Under the method valuation proposed the author, the situa- 
tion cities having granted franchises without restrictions 
charges still more deplorable, since leaves them entirely the 
mercy unrestricted monopoly, dealing necessity, which may 
any time increase the valuation its plant simply increasing 
the rates. says: without the authority fix regulate 
water rates can hope arrive fair valuation the 
property only through proper evidence bearing upon its efficiency 
and earning capacity.” The writer believes that the material welfare 
any community demands that the legitimate interests investors 
should carefully guarded, and when works are built under fran- 
chises which reserve the city the right regulate charges, the 
exigencies water-works construction and management should 
recognized permitting liberal schedule charges. 

The annual revenues accruing the company should 
meet operating expenses, interest investment rate commen- 
surate with the risk, and sinking fund sufficient equal most cases 
the cost the plant time well within the life the perishable 
portions, which period should not taken longer than the duration 
the franchise. these should added liberal allowance for 
contingencies and equitable remuneration for services not included 
under operating expenses. There may some uncertainty how 
much this lastitem should be, but will hardly amount twenty 
thirty years twice the material value the works. 

All conservative and intelligent water-works managements doubt- 
less endeavor make their revenues cover the fixed charges just 
outlined, and the municipalities can not, nor they usually, object 
the limitations imposed the franchise under 
which the works were first built are not sufficiently liberal for this, 
the investor must charge his losses his own bad judgment, 
most investors any class property that fails yield returns. 
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the city legislators modify rates reduce the revenues below 
this equitable rate, the company can usually find redress the courts. 
the revenues are sufficient accomplish that previously outlined 
necessary, then the company, the expiration its right 
business, has received its own with usury,” and free negotiate 
for new franchise, for the sale its works the city. they 
can sold the city for what they are worth lieu new works, 
value the author calls it, and the original investment rested 
foundation good business sagacity, the company will usuaily 
have possessed fairly profitable enterprise, and nine cases out 
ten will have had the free use franchise, which, judge from the 
relative schedule average charges private companies com- 
pared with those cities owning their own works, something 
sinecure. 

would interesting know all the conditions that influenced 
the final decisions the two cases valuation water-works prop- 
erty which the author mentions, and seems unfortunate that they 
have not been more fully stated. 

structing water-works anticipate changes cost material twenty 
thirty years ahead. Against this possible reduction cost should 
placed increase value land and increased cost laying mains 
streets which have been paved since the works were built. These, 
with the cost relaying mains and resetting hydrants caused 
changes grade and lines streets would, Kansas City, aggregate 
far more than the difference cost mains, though the first cost 
these was over $60 per ton. 

Again, construction company generally less cost than 
municipal work, that prices material fifteen twenty years ago 
joined the construction realized company would, 
fairly weighed, generally result less difference than indicated. 
The writer has seen foundry-cast, uncoated iron pipe which had been 
use fifty years still fully serviceable. During the past year many 
junctions have been made with old lines Kansas City for extensions; 
pipe twenty old have been found with the coal tar varnish coat- 
ing still intact, some with partly and some with wholly gone, but 
none showing appreciable weakening age. 

the United States there comparatively little cast-iron pipe 
fifty years old, and that was probably not present standard when 
cast. too early predicate what the life good cast-iron pipe 
really is. Hasty judgment should not taken individual pipe 
buried cinders other destructive material, subject electroly- 
sis other unusual destructive agencies. 

Among the factors commissioners and experts are called con- 
sider such valuation one that seems far have escaped notice. 
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private company builds water-works and operates them for term 
years. When the city steps and takes possession, the various 
factors are considered pro and con, all the assumption that the city 
could have built and operated the works cheaply the company, 
and attained close economy the use water; this might 
possible, but under any ordinary municipal operation far from prob- 
able. The city takes the works with this lesson economy already 
learned its citizens, and realizes benefit therefrom, both this 
economy and following, part, least, the method the com- 
pany, which actual money value. This may permanent 
only temporary, according the use the city makes its new pos- 
sessions. There are offices filled, and the citizens would like 
less waste. One city may adhere the lines which 
have made the works property the owners did not like give up. 
Another may easily, relaxing this care and economy, fail realize 
its expectations. The writer submits this another factor 
properly considered. 

Henny, Am. Soc. two cases water-works 
valuation mentioned the author are important, the lines argu- 
ment followed the appraisement are likely furnish precedents 
for similar valuations the future. appears that the awards were 
equivalent capitalization the gross income less operating ex- 
penses basis the case Kansas City and 9.659% 
that Syracuse, which was assumed interest valuation 
and and 3.65% respectively for what termed sinking fund. 
The difference appears result from the difference and 43%, 
which the amounts accumulating the respective sinking funds are 
supposed earn; the time for the full accumulation being taken 
twenty years each case. 

regretted that the author has omitted state what were 
the clauses these franchises governing purchase. Three principal 
questions may asked regarding these clauses: First, was the 
franchise about expire limitation without any obligation 
second, had still limited life run; or, third, did the franchise 
upon its nominal expiration compel the city either exten- 
sion purchase the plant? 

the opinion the writer the answers these questions would 
materially affect the value placed the plant. 

the franchise about expire and there exists obligation 
compelling the city extend purchase the works, difficult 
understand why the city should pay more than the cost duplica- 
tion such parts can use, less depreciation, making allowance 
for business built up. Upon such offer being declined the water 
company, and the city proceeding issue bonds for constructing its 
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own works, the claim might made that this proceeding would result 
practical confiscation property, and redress might sought 
the courts. Many cities have, however, carried out this plan success- 
fully the face such claim. Was there unfairness injustice 
this? the time the original investors obtained their franchise, they 
probably considered what would become their property the ex- 
piration the franchise. Assuming that actual possession all avail- 
able sources water supply, which would give them practical control 
the situation, could not obtained, they would investigate whether 
was reasonable expect return upon the enterprise sufficient 
pay for operating expenses, refund the entire cost less probable 
scrap value during the life the franchise, pay interest com- 
mercial rate for the money temporarily invested, and to, leave fair 
margin profit commensurate the risk incurred. this could 
not expected, the undertaking would appear hazardous one and 
entered upon, would mere speculation what the city can 
induced pay for the plant excess its scrap value when the 
franchise expires, the chances obtaining extension. 
maximum rates have been established the franchise, and these rates 
not render these financial results probable, investors are risking 
their money their peril. rates are fixed the franchise, but 
the right establish them from time time vested the city, 
attempt reduce them point lower than would produce the pre- 
ceding results could probably successfully resisted the courts; 
set the company that upon the expiration the 
franchise the city may not grant extension and the event pur- 
chase cannot expected pay more than scrap value for the plant, 
and that therefore the rates should such will addition op- 
erating expenses, interest and profit, refund the cost the plant, less 
estimated scrap value, would probably upheld. 

the second case, the franchise limited before, but the city 
has reserved the right purchase various periods during the life 
the franchise, and wishes avail itself this right. The scrap value 
could then determined, and this could added the profits 
which the franchise would likely insure tothe company between 
the time purchase and expiration. 

the third case, the city being obliged purchase grant ex- 
tension, the franchise practically perpetual, and the method de- 
termining value should follow different lines. the method 
valuation clearly set forth the franchise itself, cannot form 
subject for discussion here, but the valuation left arbitrators 
without stating the principles which they are guided, may 
assumed that value depends upon income-producing capacity. 
Under such franchise, rates not require high the 
cases previously considered, for equitable that investors should 
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reimbursed during the nominal life the franchise only for deprecia- Mr. Henny. 


tion and not for the entire cost the plant, matter what provisions 
they may have made their own account for creating sinking fund 
order float and pay off bonds. the event that the company 
has been able maintain rates higher standard, and that would 
able future were the franchise extended, the value the 
plant would beso much the greater. conceded that cases 
this kind net revenue-producing power should the basis 
valuation, the question arises what net revenue is. The writer 
believes should mean the gross revenue after deductions have been 
made for operating expenses, interest valuation current rates for 
water-works securities, and finally annual payment into renewal 
fund sufficient provide for the replacing all perishable parts 
they wear out. The net revenue thus obtained, capitalized the 
same rate that assumed current for water-works securities, 
would appear offer equitable basis for settlement. This method 
would favor the company that ignores whatever risk there may 
exist from possible competition, the franchise usually not being ex- 
clusive, and would favor the city, because can probably borrow 
money lower rate interest than was assumed for capitalization. 

first sight this method seems the same that outlined 
the author under the head Value Determined Capitalizing 
Gross Earnings After Deducting Operating and Maintenance 
maintenance expenses meanta predetermined annual payment 
into renewal fund, the two methods are evidently identical. The 
author, however, states regard this item that embraces sink- 
ing fund, which would equal amount the original investment 
term ‘‘say, twenty The time required for its accumulation, 
important is, confessedly arbitrary. only where says 
that searcely advisable consider longer period than twenty 
years, because before the expiration that interval much the 
machinery may have become antiquated, worn out inadequate 
meet the demands made upon it,” that has established in- 
direct connection between the sinking fund and the probable expenses 
renewal. 

matters not whether this item called sinking fund, renewal 
fund maintenance expenses, but the writer cannot conceive any 
other intelligent and just way arriving than through the close 
investigation and study water-works experts, who should carefully 
consider the probable life the various parts composing the system 
and estimate the cost their renewal. After determining the amounts 
needed for this purpose future periods and fixing upon rate in- 
terest which accumulations this renewal fund may expected 
earn, hecomes simple problem determine what annual payments 
will meet these requirements. will observed that this method 
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proper line difference drawn between poorly built plant, 
which, though the repair account may have been light the past, 
sure require heavy outlays the near future, and plant built ona 
more permanent basis for although the account books may show the 
same revenues and past expenses, the annual amounts paid into 
renewal fund would estimated higher the one case than the 
other, and the remaining net revenue and the resulting value would 
figure out correspondingly 

this method, carried out the instances Kansas City and 
Syracuse, might have resulted the same awards, and the ruling 
conditions these franchises have not been stated, may well 
repeat, conclusion, that the writer considers this method applicable 
cases where the franchise perpetual its own terms 
its practical effects. 

Am. Soc. E.—The paper under considera- 
tion deals with extremely complex problem, and valuable con- 
tribution the scanty literature now available the subject. 
pointed out the author, the evidence experts the valuation 
the property private corporation frequently very conflicting, 
and hence every attempt exhibit clearly and convincingly the prin- 
ciples equity which should govern honest appraisal such 
property cannot fail all who may called upon 
act incondemnation proceedings, either expert witnesses referees. 

discussing the subject, necessary keep constantly 
mind sharp definitions the various technical and commercial terms, 
and avoid using them their ordinary loose, colloquial local 
sense. For example, what exactly meant the phrases cost 
and ‘‘self-sustaining”? stated the author, in- 
vestors are apt consider the money expended securing fran- 
chise, the interest the cost the necessary materials and labor 
the time that the works are first put into operation, the oftentimes 
heavy outlays for lawsuits, and the financial loss difference between 
expenses and receipts during the first few years existence, prop- 
erly chargeable cost construction. engineer contractor, 
the other hand, generally inclined omit all these items from 
consideration legitimate part the construction account, and 
treat the cost construction simply the capital needed pay for 
the required land property, materials and labor, together with 
certain moderate percentage for administration 
speaking, all the items mentioned enter into the value the prop- 
erty, but avoid misapprehension they should receive some other 
designation than cost construction. 

similar confusion exists with the term 
some cases claimed that self-supporting, the annual income 
from the works should only meet the ordinary yearly 
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operating expenses and interest account, while others itis held that Mr. Kuichling. 


they should also pay yearly sum for depreciation renewal, the ex- 
tinction the Again, from another point view, 
urged that the income must large enough provide fund for 
the payment all future extensions betterments, addition the 
above-named items, whereas others argue that the cost such exten- 
sions should met the expenditure additional capital. 
therefore essential agree the outset upon clear definitions 
terms used, and preserve them consistently throughout the discus- 
sion. 

like manner, the distinction between the value the property 
and the value the plant must kept mind. The former usu- 
ally much larger than the latter, although some cases may 
materially less. already indicated, the former includes all necessary 
expenditures incidental the acquisition the franchise and the 
development its business revenue the time the contem- 
plated sale, while the latter essentially the cost duplication 
such time, less proper allowance for depreciation and worthless 
material left hand. There may, however, much dispute 
the character and magnitude the items which the owners will un- 
doubtedly strive introduce into the schedule representing the value 
their property, and the utmost care should taken the analysis 
avoid doing injustice either party. 

Thus making appraisal, will certainly fair allowa 
reasonable sum for the costs securing the franchise, well for 
interest the capital expended during construction and during the 
first period the operation, when the income from the works less 
than the expenses, but the costs all avoidable accidents, avoidable 
litigation, other unnecessary disbursements which may appear 
the schedule, should eliminated, inasmuch these items may prop- 
erly regarded errors management for which the owners alone 
are responsible. The appraiser should also take into consideration 
the market price property, materials and labor the time con- 
struction. Ifsuch price was higher than present, due allowance 
therefor should made the estimate the value the entire 
property; and, conversely, the price was lower, the advantage will 
appear the present value the plant. 

complication sometimes arises dealing with the improvements 
betterments that have been made the plant from time time. 
For example, the original pumping engine was replaced another 
greater power and higher efficiency, some lines small pipe 
were taken and replaced larger sizes, the construction account 
would embrace the cost both the original and the subsequent work, 
whereas the present value the plant obviously includes only the 
latter. such cases, the cost the original work should left out 
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the appraisal, the ground that either unjustifiable error 
management occurred, that the past profits the business have 
compensated the owners fully for the initial outlay. 

The chief difficulty making appraisal, however, lies placing 
fair value upon inadequate parts the plant. This important 
point has received only very brief treatment the author, and 
sincerely hoped that will supplement his valuable paper more 
detailed exposition his views relation estimating the value 
insufficient obsolete pumping machinery, and distributing pipes 
which are too small for efficient fire service. Such conditions are fre- 
quently encountered, and the great diversity opinion which seems 
prevail the subject among experts renders thorough discussion 
extremely desirable. The author has very properly stated that ap- 
praiser should discriminate between errors deliberately made for 
speculative purposes, and such were enforced lack funds, 
which became apparent the unexpected development district. 
these, the latter variety more easily detected and condoned, but 
the first-named class never acknowledged the perpetrators. The 
query then arises, what standards comparison such errors should 
estimated 

general may said that water-works company organized 
with the view giving the public certain service for adequate 
compensation. this service insufficient from faulty design, the 
error should promptly rectified the company, the price should 
correspondingly reduced; and the latter not done, may 
taken for granted that undue profits are derived the company which 
will ultimately pay for the original cost the improper work. The 
compensation paid the public for the service therefore the prin- 
cipal means determining the value the inadequate parts the 
plant, and the same criterion may also established for arriving 
the value the entire property. This principle also expressed 
the author several times the course his paper. 

The four different methods ascertaining the value water- 
works property which have been presented the author are very 
interesting, but without thorough knowledge all the details 
the two cases cited him, their relative merits cannot well esti- 
mated. all them the element sinking fund comparatively 
short period and for the entire value the property, has been intro- 
duced, and this the writer inclined object some degree. the 
works are owned purchased the community, profit from their 
operation generally expected, and there good reason for as- 
suming that the entire debt should extinguished short period 
twenty years. The perishable parts the plant, such pumping 
machinery, small distributing pipes temporary character, etc., may 
fairly regarded worn out after the lapse this period time; 
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but the acquired lands, rights way, title the water, large mains, Mr. Kuichling. 


reservoirs, etc., are usually valuable posterity the present, 
and hence portion least the cost these items should equitably 
borne the future. The sinking fund period for the entire cost 
may accordingly considerably longer than twenty years, and, where 
this the case the author’s argument will require some modification. 

the writer’s opinion, the equity the methods valuation, 
which are based the capitalization the gross net earnings 
the works essentially dependent upon the rates charged for the use 
the water. These rates may either higher lower than sum 
produce fair income, make the works self-supporting; 
and before this can determined, the legitimate original cost the 
works and other expenses incidental the development the busi- 
ness must computed. the community has paid unduly high 
rates for the water service for many years, the company should con- 
tent with lower appraisal its property than might honestly de- 
manded the revenue had been smaller. The problem, therefore, 
hinges principally the legitimate cost the works and business, 
and lesser degree the gross net earnings. 

There also some obscurity the author’s application the 
fourth method appraisal the case the old Syracuse water-works 
plant. Here stated that the total value the property should 
the sum the present value the plant and the capitalized value 
the net income. Tothis proposition the writer cannot agree, since the 
capitalization the net income involves the value the plant, and 
obviously this element should not introduced twice into the com- 
putation. commercial circles the value manufacturing busi- 
ness, including the plant, usually measured the net earnings 
income; and the same standard appraisal also applicable 
water-works property which solvent condition, provided the 
rates charged for the service are equitable, and the plant good 
order. For other conditions, the problem becomes more complicated, 
and doubtful whether fair value the property can reached 
any short and simple process. 

Assoc. Am. Soc. E.—In the cases cited and 
propositions laid down the author, would appear that proper 
and fair price could fixed for water-works plant the basis 
net earnings. appraising such properties, seems the writer 
that the value the works and that the franchise should each 
established independently. 

Value water company was operating ideal and 
conservative financial basis, provision would made for setting aside 
annually amount for sinking fund and renewal purposes sufficient 
all times offset depreciation. The author has referred the pos- 
sible cheapening the materials and cost construction, and the 
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liability portions the plant become prematurely inadequate 
antiquated, all important factors, which, while largely speculative and 
not determined with exactness, should analyzed detail for 
the particular case under consideration, unless the franchise for 
limited period and without qualification renewal purchase 
the works, which case the sinking fund should computed 
redeem the cost construction within the unlapsed period. 

purchaser such works necessarily assumes obligations ac- 
cumulate sinking and renewal funds shorter period than that ap- 
plicable when the plant was new, that, both parties 
interested, the valuation the works could placed the cost 
construction, less unexpended sinking and renewal funds; more 
practical basis, the value should determined estimate the 
present worth the tangible property. 

the method designated the author Value determined 
capitalizing gross earnings, after deducting operating expenses,” 
the computed value would, assuming that the method suggested 
him otherwise correct, represent the worth the plant and 
franchise the former was first-class condition, other than which 
there should deducted amount representing the difference 
value between the plant use and new one specially designed 
meet present needs. 

the instance cited Kansas City, this depreciation value 
the works appears have been about $670 000, which, allowed, 
would have reduced the purchase price from 000 000 
330 000, representing saving the purchaser slightly over 
per cent. 

Value fixing the value franchise neces- 
sary define distinctly the rights existing under it, such exclusive- 
ness territory, duration, provision for renewal purchase the 
city, 

the expiration franchise which contains provision for 
future negotiation, the problem one relating the value the 
works alone; the greatest claim that could made such case 
appears the writer the present worth the plant, without re- 
gard its earning capacity; the terms were under con- 
sideration between the owner building and that the 
which was erected, the lease having expired, there would ques- 
tion but that the owner the structure would consider himself fortu- 
nate principle were applied. 

the franchise not exclusive, would seem proper allow for 
the loss which would competing company establishing 
itself. Such franchises these should never undertaken any 
properly organized corporation unless all possible sources supply 
fully under their control. 
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Perpetual franchises may valued the method capitalizing Mr. Tuttle. 
the net earnings, suggested the author, and deducting therefrom 
the cost adequate and proper plant, although this would the 
minimum worth. corporation operating under such contract could 
reasonably estimate future constant increase gross revenue and 
diminishing account per million gallons for operating expenses, and 
more particularly the works have not been fully established 
the community. 

the franchise exclusive and for limited period, would seem 
fair estimate the yearly revenue for the unexpired period, with 
proper allowance for increase revenue due growth and possible 
economies, for all necessary expenditures for improvements and ex- 
tensions, and for sufficient sinking fund and renewal accounts re- 
deem all present future indebtedness the expiration the 
franchise. The total value the franchise would then the present 
worth the sum the net earnings from year year, each placed 
interest the termination the franchise period. 

Such problems these are usually further complicated vague- 
ness essential features the contract, limitations imposed 
the revenue, each case requiring special adjudication. 

Valuation the Property the Long Island Water Supply Company. 
—The proceedings incident the condemnation the property 
the Long Island Water Supply Company, which have just been brought 
conclusion decision the United States Supreme Court, are 
perhaps fairly illustrative the difficulties attending such negotia- 
tions. 

This company was incorporated for fifty years August, 1881, and 
the following September entered into contract with the officers 
the town New Lots furnish supply water for twenty-five 
years. was agreed that the water rents should the same those 
fixed the neighboring city Brooklyn, and that charge should 
made for hydrants after the works had become established paying 
basis. 

1886 the town was annexed the city Brooklyn the 
Twenty-sixth Ward, the terms annexation authorizing the purchase 
the property within two years, either agreement right 
eminent domain, failing which the city was prohibited from furnish- 
ing water the territory during the charter life the company. 
Under this act contract was entered into 1890 for the purchase 
the entire property for 250 000, but the sale was prevented 
decision the Court Appeals the ground that the period author- 
izing purchase had elapsed prior the date the agreement. 

1892 second act was passed the state legislature authorizing 
the purchase the plant condemnation, and directing the appoint- 
ment five resident freeholders ‘‘ascertain the just compensa- 
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The water supply obtained from open well and 120 2-in. 
driven wells. was said have been constructed furnish 000 000 
galls. daily, and that had yieldéd over 000 000 galls. per day. The 
average daily supply for 1892 was estimated slightly under 900 000 
galls., and the number taps 680. 

The financial statement for the year ending April 30th, 1892, was 
follows: 


Disbursements, exclusive interest and sink- 


From statistics carefully prepared able experts, the company 
claimed that 1931, the expiration its corporate existenee, the 
average daily supply would over 200 000 galls., the mumber 
taps 080, and the present value the net revenue accumulated that 
time 758 294.41 the plant were operated the 179 120.65 
operated under the old management. The computations revenue 
were made the basis suggested the writer for the valuation 
exclusive franchise for limited period. The argument the city 
endeavored establish that the contract was not exclusive, and that 
the only basis for such claim lay the legislative act annexation; 
that legal obstacle could prevent competing private company 
from securing proper authorization supply the section; that the 
testimony relative future earnings was speculative, and that the 
company could not furnish the requisite supply without expense 
greatly beyond that indicated their estimates. Edward 
Shepard, Esq., member the commission, clearly outlined the 


nature speculative testimony which admissible before court, 
follows: 


precedent the proposition that witness may per- 
mitted testify directly fact imagined him, like the 
increase population district, the future consumption 
water its inhabitants, the future investment machinery 
plant particular water company, the cost the distant future 
supplying water largely increased quantities, the cost 
like distant future the business administration such particular 
company. fail see that the water company injured 
this course. has been permitted, and permitted further, 
prove every existing fact and past experience upon which sensible 
men sitting our places could reasonably make inferences proba- 
bility future changes any one the elements affecting the 
value the company’s franchise. The company may prove, has 
already proved, past increases population communities like the 
Twenty-sixth Ward. may prove what has been the demand 
for water per inhabitant any such community. may prove what 
plant would required for the future supply water which will 
argue required during the future years its franchise. 
may prove what has been the cost administering its own busi- 
ness, the business like company supplying water the larger 
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amounts which may claim the increased population the Twenty- Mr. Tuttle. 


sixth Ward will require. Nor now decide exclude expert 
now consider whether any them expert may not examined 
upon assumed state facts say that such and such results 
would, his opinion, follow with reasonable certainty. cannot, 
however, retain testimony the bald statements contained the 
tables which the city objects supposed facts and conditions 
the future. Witnesses must testify facts, things which now 
exist have existed. reasonable inference from those facts 
the future for the tribunal.” 


The majority the commissioners decided that the claim ex- 
clusiveness franchise was not proper, and fixed its value the 


following assumption, quoted from their report the New York 
Supreme Court: 


That present the water company alone has the right pub- 
licly purvey water the Twenty-sixth Ward; (2) that the exclusive- 
ness now incident toits right may any time taken from 
the legislature, local authorities acting under legislation, but 
(3) that neither the legislature nor local authorities would, deter- 
whether take from the company the exclusiveness its 
right, fail have such due regard demanded ample and fair 
public policy, the past investment, risks and services the com- 
pany, and the reasonably just expectations which those who in- 
vested money its work had mind when investing. The water 
company has insisted that reason its supposed right exclude 
competition, could and would earn over and above all investment 
and outlay and interest thereon during the remaining life its charter 
more than our opinion the public authorities would 
not justified, unless the water company had rights contract 
nature, continue its freedom from competition order secure 
returns much excess anything reasonably due its former 
risks investments public services. The profits which the com- 
pany has supposed would earn future years are based upon 
specific rates for its supply water. any protection the water 
company from competition would these rates produce such very 
excessive profits, would clearly, our opinion, the duty the 
legislature, or, under its permission, other public authorities con- 
cerned, whether the Town New Lots the City Brooklyn, 
take care that such competition should permitted should 
secure the people the Twenty-sixth Ward fit reduction the 
The total award was fixed $570 000, divided follows: 
For the pumping plant, reservoir, distribution 
system, and all other appurtenances........ 


The present worth the engines, boilers, buildings, wells, reser- 
voir, distribution system, and all other appurtenances, was estimated 


the company’s experts $334 951.91, the same including allow- 
ance for depreciation. 
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this time the stock which had been issued the company ag- 
gregated $250 000 face value, while $500 000 were outstanding 
bonds, which latter interest the amount $17 583.34 was 
unpaid. 

The water company objected the award the ground that 
impaired the obligation contracts, and carried the case the Court 
Appeals, and finally the United States Supreme Court where the 
action the commission was sustained, the court holding that con- 
tract, like any other property, may taken under condemnation pro- 
ceedings for public use. Its condemnation is, course, subject 
the rule just compensation. The true view that condemnation 
proceedings not impair the contract, not break its obligations, 
but appropriate it, they tangible property the company, 
public uses. 

This case also interest, not only establishing thoroughly 
contested precedent for similar proceedings, but also illustrating 
the necessity for placing proper restrictions franchises; the time 
when this company was incorporated, the writer aware law 
which could have prevented the granting perpetual, exclusive 
franchise, which case fair award for the plant would probably 
have been the millions dollars. 

1890, the New York state legislature fixed limit five years 
for all franchises for water supply granted municipal officers, in- 
creasing the same thirty years favorably voted for the electors. 
This act was amended 1892, when the five-year period was increased 
ten years, time altogether too brief permit company redeem 
the original cost construction, and therefore practically requiring 
either popular vote additional agreement providing for the 
purchase the works. 

such topic the value water supply systems, should hold 
narrow view the scope his profession. view which confines 
within strictly technical lines will allow him but limited treatment 
subject this nature. 

water supply system business concern the best sense 
that much-abused term. Questions business, finance, legislation 
and social ethics all enter into comprehensive consideration pub- 
lic water supplies. Certainly, strictly engineering problems hold 
large place such consideration, which likely one system 
another lead investigations covering the whole field water 
supply design. The engineer well equipped, indeed, who pre- 
pared deal intelligently with all the problems that may arise. 
There probably one class men better able deal with this 
question all its bearings than the trained hydraulic engineers, 
they will consider their legitimate professional work. 


am 
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Already, New England, least, the practice becoming quite Mr. Coffin. 
general placing one more engineers upon commissions appointed 
put value upon system when passes from private public con- 
trol. recent important case Massachusetts, two engineers, both 
members this Society, and one lawyer, composed the commission. 
Few such cases are tried without the assistance several expert engi- 
neers upon either side. Such being the fact, certainly legitimate 
discuss the subject the value water supply systems engi- 
neering papers, and that the author timely contribution. 

There only one time and condition when the commercial value 
system has practical interest the general public; this when 
passes, voluntary sale legislative enactment, from the ownership 

The engineer has been accustomed examine water-works proper- 
ties and franchises owned private parties and report upon their 
value other private parties, such bankers capitalists contem- 
plating purchase for investment. point view then occupied 
him much the same case acquirement municipalities, 
with the modifications referred hereafter. 

will consider (1) the cost construction, including all legiti- 
mate expenses every nature (2) the depreciation the plant (3) its 
present condition and adequacy meet the demands the service 
(4) the improvements and additions necessary put condition 
meet such demand; (5) the gross revenue from all sources; (6) the sched- 
ule water rates and the liability their being reduced munici- 
pal legislative authority the pressure public opinion (7) the 
total annual cost maintenance including operating expenses and 
repairs, taxes, depreciation the plant, and interest upon the cost 
the works (8) the net revenue (9) the prospective growth popula- 
tion and the effect will have upon construction, revenue and mainte- 
nance (10) the nature the franchise and its duration (11) the right 
the municipality take the works (12) the tendency legislation 
control restrict the profits from semi-public monopolies (13) the 
value the franchise (14) the value the system the amount 
that could paid for remunerative investment. 

There are two distinct elements value water-works system— 
the value the plant, and that the franchise. The latter may have 
great little value, none either case should not con- 
founded with that the real property. 

There are two sharply defined theories value first, the cost 
construction the works, less depreciation second, the capitaliza- 
tion the net revenue. The first these theories has generally been 
held those interested the municipal side, while the latter has 
been advocated water companies. may said that allowing 
that either theory true one, neither has been advocated fair 
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consistent manner either side. The advocates the first are un- 
willing include the cost superseded abandoned property, 
the higher cost earlier construction their estimates, nor the defi- 
ciency income the early years the system. Those holding the 
second theory are not willing apply the corrections the gross 
revenue necessary give the true net revenue. 

specified the charter (in which case there small 
room for contention), the cost construction can more the true 
value the system than more ordinary business transactions 
the cost property the person holding the true measure its 
market value. 

far there can logical standard value for system 
water-works, the capitalization the true net revenue seems bethe 
only such standard. This statement based upon the purely business 
principle that anything worth amount equal that which will 
permanently produce for its owner. 

However, this view does not give away the case for the municipal- 
ity, for certainly the public which served company under 
monopolistic franchise has its rights; furthermore, except for the 
natural opportunities for sources supply, which are heritage 
the public and usually require for their taking and development the 
power eminent domain, given the state, and the establishment 
and growth business and population, the franchise would 
value. This touches the social-economic side the question, and 
judging from some the awards made, would seem that had 
been considered. the case engineer upon 
system investment, this phase, perhaps, would not con- 
sidered, except might affect legislation regard rates. 

That the company should receive payment for the franchise neces- 
sarily involves injustice the public, although the franchise was 
originally given the former. There are quite often several years 
the early life the system when the revenue will not meet the 
expenses. the company establishes the works and carries them 
through this period, enough compensation should allowed 
make the enterprise the whole profitable one. the other 
hand, has been entrusted with the power secure supplies that, 
taken connection with growing center population, represent 
large money value, the theory that serve the people 
and make reasonable profit only. would evidently hardship, 
that when the public wishes control its own supply, the annual 
value these natural advantages must capitalized and amount 
paid the company far excess of, and out any proportion to, its 
investment. 

definite formula can relied give the true value 
system. The writer has tried what follows indicate logical 
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method making estimate which may serve the basis of, Mr. Coffin. 
guide to, final decision. 

The cost construction has important relation the present 
value the plant distinct from that the franchise. right 
include the estimate such cost all work that has been done, 
even now abandoned superseded, unless can clearly shown 
that such work was undertaken with more than the usual lack 
foresight. The higher cost former construction should con- 
sidered, that common all systems considerable age. This 
estimated sum for cost construction, including all legitimate ex- 
penses, must used the basis the interest and depreciation 
account. This sum, less the proper deduction for depreciation 
the time taking the works, the value the plant separate 
from the franchise. does not follow that because the same works 
could built now for less than the original amount that smaller 
sum should paid. fair assume (with clear evidence 
the contrary) that the experience was bought cheaply pos- 
sible, and that the abandonment, etc., portions the plant was 
due advance the art. The amount total depreciation 
the time taking will taken under the head depre- 
ciation. 

The present efficiency the plant most important element 
this study. can hardly disputed that company receive 
its revenue, must perform adequate and efficient manner the 
services for which was chartered, namely, provide water for domestic 
and manufacturing purposes and for fire protection. The supply 
must sufficient quantity, suitable quality and delivered through 
distribution system capacity afford ample protection from fire. 
The pumping machinery, reservoirs, must properly propor- 
tioned meet the existing conditions. the system, after careful 
study, found deficient any way, design and estimate 
cost should made the work necessary done render 
capable meeting the demands upon modern water supply system. 
this study that the technical training the engineer abso- 
lutely essential. 

Having ascertained the condition the plant, the gross revenue 
naturally the next subject study. The officers the company are 
generally willing make statement the revenue such time. 
Although this will assistance, does not follow that should 
always used the basis computation. The rates may exor- 
bitant. hard and fast rule can laid down for the treatment 
this subject. one which requires wide intelligence, broad judg- 
ment, and fair spirit. would hardly safe the present 
tendency public opinion and legislation assume that the probable 
future receipts company could based upon permanently higher 
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rates than those existing neighboring public works under similar 
conditions. Looking from another side, after the municipality 
acquires control, the rates must correspond with the average public 
rates. While doubt true that valuable franchise has been 
given private corporation, the public must pay when again 
assumes control, such theory should not lead the conclusion that 
the municipality must pay capitalization based upon rates that 
cannot maintain when the control passes into its hands. This would 
oblige pay for more than can justly said ever gave away. 
must not lost sight that general franchise right 
supplies given unless the municipality has the right insome form 
take back, and, although the rights the public many cases 
have not been guarded they should have been, they have never 
been wholly relinquished. Furthermore, when charters are granted, 
the ostensible argument that such grants are primarily pro- 
mote the general good, and only secondarily for the profit few. 

municipal rates are the correct basis for estimate receipts, 
knowledge the revenue from rates municipal works will 
assistance. There are two main sources revenue private 
public works, the water rates, revenue from consumers, and the 
appropriation for fire protection, the revenue from tax-payers. 
These two items should studied separately. 

consumers are meant the people who actually live upon the lines 
pipe. There certainly great variation the revenue received 
per consumer different places, and apparently based upon 
law, either the number consumers, amount consumption, 
cost maintenance, although extremely high receipts not accom- 
pany low cost maintenance. 

collection statistics recently made the writer, the follow- 
ing may found:* thirty-nine systems, mainly New England, 
which were supplied pumping, the average the annual receipts 


GRAVITY. 
Total mainte- Total 
Cost nance, in- Cost nance, in- 
Receipts. cluding inter- | Receipts. cluding inter- 
operation. and depre- operation. est and depre- 
ciation. ciation. 
Minimum. . $1.06 $0.29 $1.22 $1.71 $0.10 $1.04 
Average... 2.17 0.91 2.58 | 2.40 0.50 2.29 
Maximum. 3.68 2.11 0,93 


“Financial Management Journal the New England Water- 
Works Association, Vol. xi, No. 1. 
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from rates per consumer were $2.17; the minimum, $1.06, and the Mr. Coffin. 
maximum $3.68. 72% the works the greatest variation either 

way from the average was 33} per cent. ten systems supplied en- 

tirely gravity, the average was $2.40; the minimum, $1.71, and the 
maximum, $3.75. Table No. gives comparison the annual re- 

ceipts, cost operation and total maintenance these pumping and 

gravity systems. 

this table the average cost operation shown much less 
gravity than pumping systems. There much less difference 
the average total maintenance. This fact due the greater cost 
construction and consequent greater interest and depreciation account 
gravity works. While the average cost maintenance slightly 
higher pumping systems, the average receipts are slightly lower. 

General principles can hardly laid down for the treatment 
fire protection. Each case would need independent investigation. 
customary for the company receive certain annual payment for 
fire protection, sometimes based upon the number hydrants and 
sometimes independent them. Some places make payment for 
fire protection, but put the hydrants and connections their own 
expense. cases where there contract force, the amount 
can added the revenue from rates. Where payment made 
there are two possible views: one, that the fire service performed 
compensation for the franchise; the other, where rates are higher 
than municipal works, that the fire service considered offset 
this; other words, that higher rates were allowed rather than ap- 
propriate money from the general taxes. With either view addition 
would made the revenue from rates; with the latter, the rates, 
although high, would maintained the basis revenue. 

Whether the increase revenue due the probable future growth 
the population should considered affect the value the franchise 
would depend much upon the condition the plant. the develop- 
ment the works, especially relating the supply, practically 
equal the present demands, seems fair say that account 
should taken future growth, for the reason that the right re- 
served the municipality take the works. This fact must, 
seems, invalidate any claim that the product increment future 
growth and enterprise mortgaged corporation (which holds the 
privilege supplying necessity), the charter which says that 
the municipality may assume its functions some any future time. 

If, however, has been necessary order provide adequate 
supply, provide one excess present demand, and the company 
provide suitable system was obliged undertake construction 
not entirely warranted present returns, designing necessary 
improvements necessary estimate upon the cost such excess 
capacity, then, justice, the future should considered. 
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While considering the effect future growth upon revenue, its 
effect upon construction, extension pipe lines, services, etc., must 
also studied, well that upon operation, taxes, depreciation and 
interest. estimating the value the franchise future years only 
the present worth such value the time taking should 
allowed. Any estimate increase revenue should very con- 
servative, mere prophecy the best, and examples are numerous 
rapid growth certain point and then sudden cessation. 
estimate value this account should never beyond amount 
that will make the company entirely whole for any necessary excess 
construction cost. 

Under the head maintenance are included all the expenditures 
necessary for carrying the works, the operating expenses, taxes, 
interest the cost the plant, and sum sufficient make good the 
depreciation. Here, again, the accounts the operating expenses 
the company are usually available. These are not conclusive, and 
often require careful analysis before being accepted. The accounts 
are not falsified, but the apparent cost operation certain 
extent matter book-keeping. For instance, gravity system 
supplying 500 consumers, the salary the superintendent and 
collector ($200 per annum) one-half was charged construction. For 
several years the construction account varied from $600 per 
year. Items usually charged repairs were some instances the 
construction account. There may have been intention manipu- 
lating the accounts, but they seemed support claim large net 
revenue. 

will generally found necessary make independent and dis- 
interested estimates the cost operation. This should done 
the basis such cost economically managed municipal works. 
After the system passes into its hands, the municipality will have 
operate the works upon that basis. can hardly disputed that, 
whatever value there the franchise comes first from the public, 
should not have pay such price that the ordinary charges can- 
not met with the revenue available. Or, put the same idea 
different form, value should not awarded based upon net revenue 
penny-pinching method operation and general manage- 
ment. the contrary were true, the absurd conclusion would 
reached that the most cheaply constructed works, operated make- 
shift and unsatisfactory manner and charging the most exorbitant 
rates, were the most valuable. 

There great variation the cost annual operation the 
amount annual revenue. not difficult for engineer versed 
water-works management make estimate the reasonable cost 
operation any given place. the statistics municipal works 
before referred to, the cost operation fifty-two cities and towns 


| 


CORRESPONDENCE WATER-WORKS VALUATION. 187 


varying consumers from 000 000, and cost construction Mr. Coffin. 
from $53 000 500 000, given. Table No. gives the minimum, 

average and maximum cost operation per consumer per annum 

those 

The taxes that are actually assessed must included mainte- 
nance, the company pays them, and the municipality coming into 
possession ceases receive them and its revenue that department 
lessened that amount. Taxes necessary proposed improve- 
ments should estimated. 

Although sometimes omitted, every estimate the cost main- 
tenance should include sum equal tothe average yearly depreciation 
the plant. treating the subject under discussion, the de- 
preciation the plant rather than sinking fund redeem the bonds 
maturity that should considered. Perhaps the best way pro- 
viding for depreciation the creation sinking fund. this con- 
nection should based upon the life the plant and not upon the 
maturity the bonds. While true that the provision for payment 
the bonds the sum which the municipality must raise each year, 
yet this sum exceeds the amount the depreciation, such excess 
constitutes cumulative asset the system and should not charged 
maintenance. the other hand, less than the deprecia- 
tion, will not sufficient renew the plant when worn out 
superseded, and this case the deficiency would become debt in- 
creasing with the age the works. 

The available data bearing upon the rate depreciation water- 
works plants are very few. Many kinds materials, which the rate 
depreciation means the same, enter into their construction. 
The abandonment portions the plant that have been rendered 
obsolete the progress improvement, supplies that have 
been outgrown, the reduction the capacity pipe lines tuber- 
culation, and the necessity laying larger lines caused unexpected 
growth certain sections, etc., well the actual wearing and giv- 
ing out the plant, should included under this head. 

With the present knowledge, the most rational method estimat- 
ing the depreciation consider the average life the plant 
whole, before must replaced new construction. Each plant 
must certain extent considered itself. 

evident that gravity system taking its supply from natural 
lake, from basin created the construction earth ma- 
sonry dam, has longer life, far durability alone considered, 
than supplied pumping system driven wells into 
metal stand-pipe tank. 


Reports from those systems which print their statistics the form approved 
the New England Water-Works Association contain exceedingly valuable information 
for the engineer who is making investigations on these lines. 


Mr. Coffin. 
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Taking into account improvements machinery, outgrowth sup- 
plies, reduction pipe capacity, and other causes, probable that 
the average life well-built and fairly well-designed plants would not 
far from thirty-five forty years. sum equal the cost 
the works provided the end this period, whatever the length 
may determined be, ample provision made for depreciation, 
far human foresight can tell. sum equal the cost 
the works put compound interest each year per annum will 
produce equal the total cost the works thirty-seven 
years. 

average rate modified extreme conditions dura- 
bility deterioration, the total cost the works would 
fair estimate the annual depreciation, this amount invested 
each year create sinking fund, estimating the value which 
not safe use high rate interest, time liable lostin 
seeking Table No. the number years 
that will elapse before various percentages the total cost, set aside 
each year, will different rates interest equal the said total cost. 


TABLE No. THE NuMBER YEARS REQUIRED FOR VARIOUS 
INTEREST. 


AVERAGE RATE OF INTEREST ON INVESTMENTS. 
Per cent. paid 


each year. 
PORE. cccvces 81 years. 73 years. 66 years. 61 years. 56 years. 
1% “ 43 41 87 35 33 
2 85 “ 33 81 “ 380 “ QR “ 
24 30 “ 28 27 “ 26 “ 24 
8 26 25 “ 24 23 “ 22 


this table the nearest whole year given. 

When the yearly rate depreciation determined for any system, 
simple matter, the basis that has been indicated, compute 
the total depreciation for any number years from the beginning 
the works. the value that time the sinking fund created 
provide for the depreciation. large amounts have been spent 
construction later dates than the beginning, each installment can 
treated separately. Small yearly additions construction can 
averaged. evident that when the total depreciation reaches the 
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value the construction, the cost such construction should Mr. Coffin. 
dropped from consideration and further provision made for interest 
depreciation upon it. 
Table No. gives the depreciation each $100 worth construction 
various rates depreciation and different rates interest the 
sinking fund. 


PERCENTAGE OF Cost Set AstpE YEAR. 
| | 
1 per cent. | 1} per cent. 2 per cent. 
time taking. 
Rate on investment. Rate on investment. Rate on investment. 
| | 1] 
8 per cent. | 4 percent. || 3per cent. | 4 percent. || 8 percent. | 4 per cent. 
$1.00 $1.00 $1.50 $1.50 $2.00 $2.00 
2.08 2.04 8.05 3.06 4.06 4.08 
4.18 6.27 6.37 8.36 8.49 
5.42 7.96 8.12 10.62 
6.47 6.63 9.71 9.95 12.94 
7.66 7.90 11.49 15.32 15.80 
i 8.89 9.21 | 13.34 13,82 17.78 18.43 
11,46 12.01 17.19 18.01 22.93 24.02 
_ 12.81 13.49 19.21 20.23 25.61 26.97 
14.19 15.58 21.29 22.54 28.38 30.05 
15.62 23.48 24.94 31.28 
17.09 18.29 25.63 27.44 36.58 
18.60 20.02 27.90 30.03 87.20 
fe 21.71 23.7 32.64 35.54 43.52 47.34 
25.12 27.67 37.68 41.50 50.23 55.34 
26.87 29.73 40.30 44.67 58.74 59.56 
28.68 31.97 43.02 47.9 57.35 63.94 
80.54 45.81 51.38 61.07 
34.43 29.08 51.64 58.62 68.86 78.16 
36.46 41.65 54.69 62.47 72.92 
44.31 57.83 66.47 88.62 
_ = 40.71 47.08 61.06 70.62 81.42 94.16 
23 42.93 49.97 64.40 74.95 85.86 99.84 
45.22 52.97 67.83 79.45 90.44 
50.00 59.33 75.00 88.99 
52.50 62.70 78.75 94.05 
55.08 66.21 82.62 99.31 coves 
34 57.738 69.86 86.60 


Mr. Coffin. 
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Interest must computed upon the total cost the plant, includ- 
ing the cost necessary improvement. The rate interest would 
vary with local conditions. The usual rate New England 
the bonds municipalities, and those private companies. 

treating the subject slightly different manner, the interest 
upon the cost need not considered. The capitalization the net 
revenue found without considering the interest account part the 
maintenance would represent the value the system whole, in- 
cluding both franchise and plant. this method the total deprecia- 
tion the plant the time taking and the cost improvements 
must deducted from the above capitalization. 

When the sum total operating expenses, taxes, depreciation and 
interest deducted from the gross revenue, the amount remaining 
the net revenue the income derived from the franchise, and its capi- 
talization represents the value the latter. 

The total value water supply system the total legitimate 
cost the plant the date taking, less total depreciation said 
date, plus the value the franchise represented the capitaliza- 
tion the net revenue. 

general statement can made the exact rate capitaliza- 
tion. probable, however, that, even municipality stable 
and flourishing condition, capitalist would pay greater sum for 
the franchise than one that would allow him minimum upon 
his investment, although might willing accept even 
interest the sum invested the tangible property, the plant. 

give example the working the preceding principles 
applied concrete case, take that Haverhill, Mass. The com- 
mission was composed business men and lawyers high standing. 
Some the principles already given were dwelt upon the evidence, 
but not completely and logically the writer has tried analyze 
them here. The basis upon which the commission made its award 
not known. The Haverhill Aqueduct Company was incorporated 
1802, and commenced work 1803. The city took the system 1891. 
The following are practically the facts shown the evidence. 
Cost construction, 1867 1891, $344 376.84. These are the com- 
pany’s and were admitted the city, with the exception 
$14 000. The company made claim for construction prior 1867, 
admitting that was practically valueless 1891. Evidence showed 
much depreciation the latter construction. 

The evidence both sides showed need improvements the 
company’s engineers made estimate. The engineers the city 
submitted their estimates different methods, namely, $283 280, 
$350 000 and $382 000. The supply was claimed abundant 
the company, and deficient city’s experts. The estimates did not 
include new supply. 
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The company showed the gross revenue $85 265 1891; not Mr. Coffin. 


disputed the city. 

The operating expenses, including taxes, which were not separated 
the evidenee, were shown the company $22 465 1891. 

the cost construction was mainly for cement-lined mains, 
iron stand-pipes and low-duty pumping machinery, the total 
cost each year the investment will taken equal the 
depreciation. This rate would renew the plant years (see Table 
No. 2). Table No. gives the amounts and dates construction with 
respective depreciation shown groups four years each since 1867. 


TABLE No. AND DEPRECIATION HAVERHILL 


Amount of con- Average at Total deprecia- | Total depreciation 
Date. struction. Com- | time of taking.| tion per $100. of system at time 
pany’s figures. From Table No. taking. 
$38 890.99 years $61.07 per $100 750.73 


may fair say that judging the evidence there was prac- 
tically sufficient supply for the demands 1891, but would not 
safe depend upon the present sources for greater draft. This 
view borne out later history. reduced the consumption 
somewhat placing meters the services large consumers, and 
1895 additional supply was developed, the city the meantime 
narrowly escaping shortage water, although such dry period 
was experienced recorded from about 1880 1883. The State 
Board Health officially expressed the opinion that the proposed 
additional supply was needed once. 

The evidence both sides showed the need improvements 
the plant. The lowest estimate made the city’s engineers was not 
the expert the company, although questioned regard 

the estimates, and estimate such improvements was offered 
the company cannot unfair use the said estimate 
$283 280. 

The company showed gross revenue (no revenue for fire protec- 
tion, the city owning the hydrants) $85 265 1891. the city 
immediately reduced the rates, causing reduction about 10% 


1867 
1871 
1875 
1879 
| | | 
F 
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revenue compared with old rates, and 1893 the city received 
(after the reduction) revenue $3.15 per consumer compared 
with $2.17 and $2.40 the respective averages pumping and gravity 
systems,* does not seem unfair make equal reduction the 
gross revenue given the company, $85 265 less $76 789 
the equitable gross revenue. 

The total annual maintenance, including operating expenses and 
taxes, was not distributed and therefore cannot treated quite 
intelligently otherwise might. seems, however, com- 
parison with the operating expenses other places that can 
hardly criticized and will taken given the company, 
$22 465. 

The depreciation the plant 1891 will taken per 
annum $344 376.84, which equal 887.54. must 
added the depreciation the necessary improvements. these im- 
provements will largely the form cast-iron pipe and fairly 
durable material, rate invested average interest 39% 
will assumed. This rate would renew the construction years, 
and, applied the cost improvements, $283 280, equal the 
sum 249.20, making total annual depreciation account $11 136.74. 

The annual interest charge will upon the total cost, including 
that necessary improvements, the sum $344 376.84 $283 280 
$627 656.84. This equal $31 382.84. 

The preceding figures show total maintenance follows: 
Operating expenses and taxes, $22 465; depreciation, $11 136.74; in- 
terest, $31 382.84; total maintenance, $64 984.58. 

the basis outlined the net revenue follows: Gross revenue, 
$76 739; annual maintenance, $64 984.58; net revenue, $11 754.42. 

the supply and plant are considered sufficient only for present 
needs, the prospective growth will not considered. 

The value the franchise the capitalization the net revenue, 
and this case equal, the rate 6%, $11 754.42 0.06 
$195 907. 

The value the system follows: Cost construction, $344- 
376.84; total depreciation, Table No. $84 191.71; difference, $260- 
185.13; add the value the franchise, $195 907, and the value the 
system found $456 092.13. 

These figures were made application the principles ad- 
vanced and entirely independent any comparison with the award 
the commission, which was $637 500. 

showing how the result affected difference opinion 
upon the method treatment some elements, the following state- 
ment compiled: 


Haverhill was supplied about the proportion 66% gravity and 33% 
pumping. 
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Value system awarded commission.......... $637 500 Mr. Coffin. 


the foregoing 092 

the deduction 10% had not been made from gross 
revenue, other conditions remaining the same.... 598 200 

the preceding computations had been followed and 
the net revenue capitalized instead 6%.. 495 273 

the same computation had been followed, but the 
annual interest rate put instead 5%...... 560 700 
There was element the case Haverhill not considered 
the foregoing. one that extent common all 
systems. Haverhill was city approximately 000 people. The 
company had taken the lakes ponds, the water from which was 
supplied gravity, and one lake quite near the city, the water 
which was pumped. The lakes were all natural basins, and required 
very little construction develop them. Any future supplies must 
secured much greater expense and will require pumping. The 
same true practically all water systems. Naturally the most 
available and inexpensive supplies are taken first. generally as- 
sumed that growth population renders water-works properties 
more valuable, which true certain point, beyond which the 
returns upon the investment may less rather than more. view 
this would quite proper consider the privileges that com- 
panies have had given them the way available supplies, and in- 
stead capitalizing all this advantage, reserve some make 

good the probable increased expense the future. 


Am. Soc. E.—The subject the paper mr. Wheeler. 


one large and growing interest and importance, virtue the 
prevalent tendencies toward the municipal acquirement and control 
quasi-public works, properties and functions. The application the 
author’s analyses value to, and their comparison with, the awards 
made certain specified cases are interesting, but does not clearly 
appear whether the methods principles valuation illustrated 
were among those received made use the commissioners the 
cases cited, making their deductions and findings value. 

hoped that eventually among the numerous cases 
water-works appraisal commissioners and referees, comprising 
jurists national reputation, engineers high standing, and business 
men the first order ability and experience, the bases consid- 
erations upon which they have deemed proper determine and fix 
the price value such works and property shall more clearly 
defined disclosed, the end that authoritative rules govérning the 
kind facts and the lines evidence and testimony appropriate 


such cases may evolved, and, through appeal, subjected the 
test the courts last resort. 
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those who participate counsel experts the prepara- 
tion and presentation evidence, either facts opinions bearing 
value, the admission exclusion certain lines testimony 
affords already some indication what particular tribunals deem 
pertinent, but few such rulings appear yet have 
been brought such final test, have led the evolution 
establishment any rules principles governing the limitation 
evidence pertinent the particular problem adjudicating the value 
entire corporate property, or, other words, the works and 
business and the franchises under which such works and business, are 
operated and transacted. 

The need desirability authenticating such lines evidence 
and testimony becomes apparent when the wide differences are con- 
sidered that occur the practice and rulings commissioners and 
referees, even the same state. Thus the and valuation 
the works the Haverhill Aqueduct Company Massachusetts 
the opinions experts upon the value and also upon appropriate 
methods determining value were excluded, quite contrary the 
practice the courts for proving showing the value real 
estate and other material property, and contrary, indeed, the 
practice commissions and referees all other water-works valua- 
tion cases that commonwealth participated known the 
writer. 

another Massachusetts case, that the valuation the works 
the Braintree Water Supply Company, the non-existence any 
contract with the municipality for hydrant service did not exclude 
consideration the true value the hydrant service which the works 
afforded for the protection property against fire, and very properly, 
too, would seem, since the capacity render service the first 
element utility value measured the price de- 
termined for payment the municipality, and this case the experts 
upon both sides were not only substantial agreement the 
principle, but were practical accord the money equivalent 
the service, allowing therefor substantially the same sum its fair 
annual rental value. 

the same case, also, experts upon both sides submitted, bases 
for valuation, opinions estimates future earning capacity, e., 
service value, which exceeded not only the actual earnings the 
date the taking purchase (when the works were still process 
construction and serving only limited number customers), but 
which exceeded also the earnings that were being realized the time 
the hearings, some three years later, after the works had been 
full operation the company nearly two years while the award 
the commissioners clearly required its warrant and justification 
larger basis value than was afforded the actual cost construc- 
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tion, the cost duplication, the capitalization net income re- Wheeler. 
the time when the case was closed. 

like manner the current schedule water rates for domestic 
service, whether established solely the will the water company 
limited maximum under its contract with the municipality, 
forced down unprofitable degree through the arbitrary and unre- 
strained exercise power vested the municipality either con- 
tract statute, should not permitted have unqualified 
bearing upon the value the plant. The weight given the 
net revenue affected the particular water rates force the 
time purchase should, the foregoing consideration unpaid 
unsold hydrant service, governed the fair value that ser- 
vice, view all the considerations bearing thereon, most which 
the author has well suggested and illustrated. 

upon such considerations these, therefore, that the writer 
would qualify the author’s view that ‘‘any change the schedule 
water rates the fixed rates payment contracted for, as, for 
instance, hydrant rentals, affects the amount revenue and propor- 
tionately the value the plant.” 

case that has come the writer’s attention has testimony 
tending show that the water supply has extraordinary peculiar 
merit quality, and therefore special value upon that account, been 
admitted the face the assent the purchasing municipality that 
the water was good and potable,” that is, suitable for all the ordinary 
purposes public water supply. the other hand, where the 
quality the water unsuitable unsafe reason pollution 
otherwise for all the higher uses public water supply, that is, for 
drinking and culinary purposes, evidence its unsuitableness 
admissible, and all such cases not unfair inequitable 
that the property should charged with such reasonable sum 
would have expended render the supply good and wholesome 
beyond reasonable doubt. 

The limitation special legislative charter the amount the 
capital stock water company, and the total amount the real 
and personal estate which may hold, does not necessarily limit the 
price valuation the property case its purchase the 
municipality. 

the case West Springfield vs. The West Aqueduct 
Company, the award the commissioners was $125 430.13, with inter- 
est from the date the vote purchase. The company’s charter 
authorized hold real and personal estate not exceeding amount 
value, and provided that ‘‘the whole capital stock shall not ex- 
ceed $75 which sum also was therein made the limit the amount 
notes, bonds certificates indebtedness which the town was 
authorized issue defray the cost the property the event 
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its purchase. The town contended that the company accepting its 
charter virtually made continuing offer sell the town the prop- 
erty acquired and held thereunder not exceeding $75 000, and 
that the commissioners erred awarding The Supreme 
Court deny this contention, and say 

provisions perhaps indicate opinion the part the 
legislature that the price and all the corporate 
property the corporation probably would not exceed $75 000 

town take the property that the sum paid 
awarded shall not exceed $75 000.” more money 
needed pay for the property than can derived from the notes, 
bonds certificates indebtedness the town must 
raise the remainder some other ‘*The town 
must pay the value the property the corporation owns, 
property which pertains the purposes for which the company was 
incorporated, even although the amount property exceeds that 
which the corporation authorized hold. This limitation the 
amount property has been imposed the legislature for public 
reasons, and may enforced the commonwealth, but the town 
cannot take advantage obtain the title any the property 
the corporation without paying its 

the consideration given the value the small pipes 
growing water-works system and affected the service 
which they contribute, pipes that were perhaps originally laid where 
hydrant protection was not called for and when provision for was 
not warranted, the capacity plant provided, both its supply 
and distribution features, should co-ordinated with adapted 
the prospective service supplied thereby, consideration being 
given both the initial amount and the probable rate the future 
increase thereof. may said that the provision sub- 
stitution larger pipes when they become needful meet the re- 
quirements growing business, including perhaps fire protection, 
coincident with followed such increase the net revenue 
derived therefrom afford more profitable return upon the 
capital required therefor than the original supplanted work afforded 
upon the capital invested the outset. Thus pipe that has become 
too small reason the growth the service required may, 
from the very opportunity and obligation which that condition both 
affords and imposes, greater value, than through lack such 
growth the had continued adequate for the service required 
it. 

Condition and capacity plant have further bearings upon the 
question value. order warrant justify valuation upon the 
basis the entire net earnings the time purchase taking, the 
works and property must fair condition capacity, quality 
and repair (according the standard the times) render ade- 
quately and maintain the service upon which such earnings accrue. 
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Failing therein the property chargeable offset with the reasonable Mr. Wheeler. 


cost bringing that standard. the other hand the 
works and property have been constructed enlarged and main- 
tained clearly more than adequate their general condition 
and capacity perform the service upon which the earnings the 
time purchase accrue, or, other words, are adequate provide 
for large future development and growth service and revenue, 
then there arises conversely the consideration further value, either 
the form credit for the value the excess their actual 
capacity above the service requirements the time purchase, 
for the present worth the increase their future earning capacity 
service properly capitalized, which value some form inherent 
the rights and property appraised. 

Future earning capacity, the absence clearly defined con- 
tractual legislative provision the contrary, usually considered 
properties. The fitness this view may suggested thus: in- 
security property, the returns upon which are derived 
from the revenues the business which represents interest, 
such dividend-paying stock, valued the open market upon 
the amount and permanence its earnings dividend-paying 
capacity. the earnings capacity for earning under ordinary and 
normal conditions are comparatively fixed and uniform amount 
from year year, the stock property will have certain market 
value resting upon the fixed and uniform rate its earnings con- 
dition business. the earnings, however, under the ordinary and 
normal conditions affecting them are the time purchase valua- 
tion the same amount, but undergoing gradual diminution, that is, 
showing downward tendency, then the value such property 
less than the case property whose earnings are uniformly 
maintained. If, the other hand, the earnings under ordinary and 
normal conditions are the time purchase valuation the same 
amount assumed above, but undergoing gradual increase from 
year year, that is, showing constantly increasing tendency, then 
the value such property would greater than the instance first 
assumed. 

Efforts have sometimes been made keep down the valuation which 
commission may find and award, legislation excluding the con- 
chise.” fair question, and one still awaiting more light, whether 
equitable considerations private company which started busi- 
ness under charter which authorized the municipality take 
purchase its corporate rights and property any stated time 
entitled, case purchase such time, any consideration 
claim for additional value arising from the growing nature its 
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business from the probability future increase its earning 
capacity after the time purchase. Such charter franchise 
does not vest solely the company the continuing privilege doing 
the business authorized thereunder, nor presumably enjoying the 
profits likely arise therefrom, but vests the municipality the 
right step after time and take the business, and inference 
enjoy the legitimate fruits thereof. This view, however, does not 
necessarily operate reduce the value which the company may re- 
cover the mere cost its works, that duplicating them, 
much less their value for any purpose that excludes the considera- 
tion the service which they are capable rendering. 

The intrinsic value this, all other property whose chief 
purpose that service distinguished from artistic 
considerations, rests upon its fitness for the purposes for which 
best adapted, that is, upon its capacity for service, and where such 
legislation above mentioned has intervened, can hardly con- 
strued intended dispossess the owner his property without 
due compensation therefor according its true value. such cases, 
although consideration actual net earnings, the future in- 
crease thereof, may excluded, there still remains considered 
the fair basis value the service which the works and property are 
competent and intended render, which service rated, not 
according the actual returns that may derived therefrom any 
special instance under consideration, but according the fair value 
that service rates currently paid therefor the general market. 

The distinction that which exists between the specific value 
the service, measured the actual income the property, and 
what that service fairly worth general market. Technically 
they are entirely distinct, but commercially they may substantially 
equivalent each other. 

Am. Soc. E.—In transcribing from the author’s 
original manuscript, the statement was unintentionally omitted that 
the appraisal, the Commissioners appointed the Federal Court, 
the complete water-works property the National Water Com- 
pany, turned over Kansas City, was and that the 
stated value worth 230 000 referred only that portion 
the property which the State Missouri. 

the author’s résumé the discussions the paper, desires 
state concisely his position with regard the question under dis- 
cussion; offer answers the criticisms which have been advanced, 


and more fully elucidate his method such respects may have 


been imperfectly presented. 

The author believes that there must some fundamental princi- 
ples general application the work appraising the value 
water-works property, whenever the franchise ordinance leaves the 
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question valuation open arbitration. unbiased effort Mr. Kiersted. 


develop these principles, tried eliminate the element personal 
equation, avoid theories which are based upon assumed con- 
ditions, and shun those considerations which admit wide range 
personal judgment which are purely speculative character. 
The author further believes that business and engineering considera- 
tions are equal importance the work appraising water-works 
property. Through the assistance mathematical formula, de- 
duces commercial value water-works property upon net earning 
basis. Having determined this value, would then modify in- 
troducing the engineering considerations, which should properly enter 
the problem valuation this stage the process. did not 
attempt develop these modifications detail, because imprac- 
indicates his paper the character the modifications which 
would make, shown the following quotation, namely: 

case or, what practically the same, the latter part 
case constitutes, the author believes, process fairly and equit- 
ably estimating the value water-works property; provided the 
schedule water rates not excessive and deductions made from 
the amount determined sufficient cover the cost bringing the 
plant the condition efficiency reasonably contemplated the 
contract, found inefficient.” 

With these few preliminary remarks the author would proceed 
consider the more essential points which have been brought out the 

impossible dissociate the business and engineering con- 
siderations legitimately entering the problem valuation without 
sacrificing the important element fairness. appraisal the 
present value plant largely eliminates the business considerations 
therefrom. Such method appraisement may altogether proper, 
provided the franchise restricts the purchase-price the present 
value the plant alone, but when the value the property 
considered, would seem that many members hold the view that 
valuation should embrace distinctively the value the plant and the 
the franchise.” The use the term value franchise 
naturally implies money value attaching certain rights and privi- 
leges which have been granted, usually without compensation, 
municipality some individual private corporation. The franchise 
may have speculative value during the earlier years its existence; 
but during the latter years gradually declines disappears alto- 
gether. Municipalities cannot indulge speculative purchases, and 
therefore are not interested the speculative value franchise. 
The law which prohibits them from this indulgence must surely pro- 
tect them from the schemes those who would speculate fran- 
chise city’s expense. However, city elects purchase 
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water-works soon after construction, but before has become self- 
sustaining, then certain money value may attach the franchise, 
sufficient amount reimburse the company making the sale, the 
extent its total legitimate outlay the time purchase. For 
fair assume that the company were allowed the use its 
privileges for sufficient portion the interval time covered the 
franchise ordinance, the net revenue the company would expand 
support valuation the property which would equal, least, 
the total outlay. the other hand, city, which the terms 
the franchise ordinance reserves the option purchase only fixed 
intervals time, should attempt appraise the property before the ex- 
piration some one intervals, then the franchise might receive 
independent valuation commensurate with the probable increase 
value the property during the unexpired portion the current in- 
terval time, because the city virtually redeeming pledge granted 
the water company under the seal legal contract, which trans- 
action that sense speculative. 

Although franchise may tangible asset the water company 
during considerable portion the term its existence, still cer- 
tainly possesses market value during the latter years this term, 
there can purchaser for property established under fran- 
chise which about expire, since there can transfer sub- 
stantial title. Hence the grantor the franchise becomes the only 
available purchaser. act the grantor renew the franchise for 
second term years reopens the field competition speculative 
purchasers open market. This act itself, although may revive 
the speculative value the property, does not change its real sub- 
stantial value, which altogether dependent upon its net earnings and 
physical condition. The fact that city, contemplating the purchase 
water-works property, prolongs negotiations, intentionally 
otherwise, until the franchise has expired, does not affect the value 
the property, because the franchise, although technically asset 
the water company, has ceased have any practical tangible value, 
and therefore has influence the negotiation. The city simply 
purchases established and living business, together with all the 
necessary equipment for conducting that business, fair value fixed 
mutual agreement through authorized arbitration condemna- 
tion proceedings. make this phase the question more clear, the 
illustration offered Mr. Tuttle the following paragraph may 
carried conclusion, under conditions obtaining practice: 


the expiration franchise which contains provision for 
future negotiation, the problem one relating the value the 
works alone the greatest claim that could made such case ap- 
pears the writer the present worth the plant, without 
regard its earning capacity; the terms settlement were under 
consideration between the owner building and that the land 


CORRESPONDENCE WATER-WORKS VALUATION. 201 


which was erected, the lease having expired, there would ques- Mr. Kiersted. 


tion but that the owner the structure would consider himself fortu- 
nate such principle were applied.” 


Assume that the owner the building referred leased the land 
upon which stands for the express purpose erecting this building 
and establishing business for the supply certain wants the les- 
sor the land; the lessor and lessee having agreed upon schedule 
charges govern payments for the amount commodity consumed 
and service rendered the lessor, and upon the provision that extension 
shall made the building from time time commensurate with 
the expansion the wants the lessor. The building extended, 
and the business develops, though many contingencies arise increase 
expenses directions wholly unanticipated. the expiration the 
lease, although the lessee supplying the wants the lessor 
reasonable and satisfactory manner, the lessor concludes undertake 
the supply his own wants, and, being under contract obligation 
purchase the property the lessee, chooses between such pur- 
chase and the erection his own building. finds that can bor- 
row money for the purposes construction rate interest 
than can the lessee; that can duplicate the property the lessee 
for less money than can purchase it, and that from the revenues 
which the property affords can pay interest upon the cost new 
building and plant, sinking fund, operating expenses and repairs, and 
still have surplus. But observes that during the year more con- 
sumed constructing the new building his wants must supplied 
heretofore the lessee, who will expect and rightfully exact payment 
for the supply these wants accordance with the rate heretofore 
paid, and who, failing receive such payment, will compelled 
close his business and leave all wants the lessor unsupplied. 
also reasons that may continue pay the usual rates for service 
until his own building equipped supply that service full, and 
then suddenly transfer all demands his own property, that 
may proceed build and gradually transfer his demands his own 
property, until the lessee compelled close his business because 
failing revenues, and then take forcible possession such portions 
the lessee’s property may found advantageous serviceable. 
Therefore, one instance must add the cost duplicating the 
lessee’s property the interest upon the investment, the sinking fund 
contributions and the money paid the lessee for service rendered dur- 
ing the period construction, together with the cost the damage 
resulting from possible sudden termination service the lessee. 
the other instance, there must added the above-named 
costs the cost probable litigation resulting from taking forcible 
possession the lessee’s property, together with the appraised 
value the property absorbed. further reasons that may lease 


q 
q 
q 
4 
4 
4 
4 
{ 
q 
q 
f 
{ 
| 
q 
q 
q 


Mr. Kiersted. 


202 CORRESPONDENCE WATER-WORKS VALUATION. 


land another party, with permission erect buildings and plant 
similar those his present tenant, with the expectation patron- 
izing his old tenant until the new one ready serve him; but 
this arrangement once confronted with the contingency that 
lessee No. may dispose his lease lessee No. make some 
deal with him which will practically revive the old lease for new 
term years. 

Upon due consideration the practical bearings the situation, 
would appear that the lessor faces dilemma rather than choice, 
even though the lessee has legal right occupy the land after the 
expiration the lease. 

applying this illustration the question under discussion, 
becomes clear that dilemma confronts city when the franchise 
water company expires. Though the water company possesses 
right continue the business water purveyor, yet there prac- 
ticable way which the city can prevent continuation its busi- 
ness. The city cannot safely rightfully take forcible possession 
the plant and operate indefinitely; cannot stop the operation 
the plant without imperiling the property the city and subjecting 
its citizens discomfort and heavy damages reason sudden 
termination the supply water upon which all depend, and 
cannot expect use the the company without com- 
pensation. position select certain portions the com- 
pany’s plant for its own use, connection with new plant for which 
may have prepared plans, and reject the balance, Mr. Hering 
suggests his concluding remarks, drive hard bargain with the 
water company, Mr. Schuyler suggests. Neither the water com- 
pany position exact exorbitant price for its property. 

The situation clearly requires the settlement the controversy 
upon business basis agreement upon fair valuation the 
property the city disposed purchase, upon equitable rates 
and terms under new franchise the city refuses purchase. 
city safe pursuing such course, and water company cannot 
consistently reject it. 

Therefore the author cannot see that the fair valuation water- 
works property, constructed under limited franchise, any wise 
affected the fact that the franchise may have expired before the ne- 
gotiation purchase oreven commenced; nor yet that 
any more affected the fact the franchise being unlimited one, 
for there time fixed for appraisal purchase, there certainly 
can nothing prevent city acquiring the property any time 
through condemnation proceedings. 

the the franchise can considered all under the 
provisions ordinance which expressly makes the franchise per- 
petual, there would obstacle prevent appraisal such 
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magnitude would most effectually prevent any transfer the prop- Mr. Kiersted. 
erty, Mr. Tuttle has shown. the mind this danger can 

scarcely exist, for can conceive the existence right 

city expressly legislate the element perpetuity into franchise. 

The author recognizes that equitable water rate prerequisite 
fair valuation based upon net earnings. franchise ordinance 
frequently stipulates that the prevailing water rate shall the mean 
those two, three more cities, sometimes stated name, where 
water-works are operated under similar conditions supply and ser- 
vice, and sometimes restricts portion these rates works under 
municipal management. This business method procedure enables 
city detect measure extortionate charges, but unguarded com- 
parisons may lead confusion, the water rates some cities ap- 
pear low because portion the current expenses are met 
annual tax levy upon the taxable property the city. 

any event, extortionate charges can scarcely prevail indefinitely, 
for the continuous attrition resulting from close contact the 
diverse interests the consumer and the vendor water tends 
effect equitable adjustment these charges. water company 
will agree compromise rate rather than face contentious and dis- 
affected water patrons for indefinite period time, even though 


the schedule rates originally fixed ordinance. This attrition, 
whether developing into public resentment into legislation the 
part city officials having the right modify water rates, can 
result unfair adjustment rates, because water com- 
pany can successfully resist such efforts the court, particularly 
some ulterior purpose becomes apparent, such the forcing 
rates down the lowest possible extent previous appraisement 


the property for the purpose purchase. Neither can water 
company resort methods increasing its earnings through sys- 
tematic depreciation its plant and service, for covert designs 
this character can progress without the act and motive becoming ap- 
parent through progressively depreciating service. must result 
gradual reduction revenue from private sources, withholding 
moneys due for public water service, defaulted interest upon bonds, 
serious controversies, foreclosure proceedings, tangible reduction 
the value the entire property, and eventually change man- 
agement, followed improvement the plant and service, and 
often adjustment water rates. Thus there little ground for 
apprehension that either city water company will become the 
victim such hostile design will result successful efforts de- 
preciate swell net earnings extent affect the valuation 
property based thereon. 
company doing business prosperous city exempt from 
the influence competition, for many consumers large amounts 
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water, who, through favorable surroundings, are able provide them- 
selves with independent water supply, successfully insist upon be- 
ing given rates which are below the regular rates. This circumstance 
tends reduce net earnings. such city water-works plant 
seldom reaches completeness. The frequent demand for expenditures 
extensions and betterments may divert surplus revenue from sink- 
ing fund investments, and absorb without proportionately increas- 
ing revenues. Capital thus employed, though practically dormant, 
must supported the revenues—a circumstance which tends 
still further minimize net earnings. 

These inconstant conditions, many which Mr. Hering points out, 
become potent factors adjusting revenues basis legitimate 
valuation. They possess compensating effect, for any city will 
sooner later resist high water rates, and any water will 
strenuously oppose efforts compel make improvements beyond 
its legitimate means; but between the two extremes lies field com- 
promise which the contesting interests eventually meet adjust 
their differences. 

The rates new water-works may escape for time the regulating 
effects diverse and competing interests, and should therefore 
scrutinized before being accepted fair basis valuation; 
but when these regulating forces have the opportunity act 
react, they during the life most water-works franchises, 
may expect about equitable adjustment water rates 
possible effect any process. 

The legal proceedings which are instituted foreclose mortgages 
held against water-works property tend confirm the view that 
revenues from water-works not support inflated valuation, and 
illustrate the fact that the ownership water-works franchises 
often far from being the connection which Mr. 
Adams uses the term. 

Mr. Kuichling contends that legitimate, original cost the 
works and other expenses incidental the development the busi- 
must computed advance fair valuation upon net 
earning basis. The application such test seems the author 
present almost insurmountable difficulties. The account original 
costs often incomplete, those instances where the property oc- 
casionally changes hands, where promotors have constructed water- 
works for the purpose extracting double profit through the 
construction the plant and the manipulation the securities issued 
against it. substantial mortgage and stock obligation frequently 
remains about the only index original cost. encumbered 
property which unable support its debt passes eventually into 
the hands the mortgagee. gauges the cost the property 
that time the amount his investment, regardless what may 
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have been the actual legitimate cost thereof. Upon assuming con- Mr. Kiersted. 
trol and management the property, attempts reduce expenses 
increase revenues through improved management and better 
service, but having reached the limit improvement these direc- 
tions without attaining desired percentage profit, obliged 
scale down his investment accordingly. the absence 
connected chain accounts covering the original and progressive 
costs constructing and establishing water-works property, such 
assumptions the various items embraced these costs must 
made will lead conclusions more less indefinite and corre- 
spondingly valueless. However, the revenues and the costs opera- 
tion remain substantial facts throughout all the vicissitudes fortune 
through which the property may pass, and under proper circum- 
stances they may made available substantial basis ap- 
praisal. 

The method testing the fairness water rates, estimating 
the cost duplicating the plant and business, presents less incon- 
gruity than does the method original costs just discussed. Still 
involves uncertainties, for, while the cost duplicating plant may 
closely approximated, yet the actual cost establishing the busi- 
ness largely matter conjecture, and may become more less 
speculative, the assumption made, Mr. Hering suggests, that 
all the expenses incidental the development and establishment 
water-works should have been fully repaid out the income derived 
from time-limited operation schedule rates which was fixed 
the out-start ostensibly with that end view. 

can readily seen that city may more hampered man- 
aging economically water-works property than can water company, 
but the drain upon revenues, through cumbersome methods muni- 
cipal management, frequently offset considerable degree 
expenditures water company character which municipality 
not called upon meet. successful company, through years 
experience, evolves methods economical management applicable 
the property which transferred the city. This information 
valuable for the use the one the other, and city does not 
charter that proper methods management may prevail. Hence the 
author can scarcely see wherein the question management should 
enter the problem valuation. 

There can certainly occasion for either confusion personal 
bias affecting the choice proper rate interest which cap- 
italize net earnings. one were called upon appraise upon net 
earning basis the business private citizen who manufacturing 
and selling flour throughout city, would consider one element 
the problem the rate interest which that individual compelled 
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pay for borrowed capital and not the rate interest which the city 
which does business pays for money construct public works, 
although the individual’s property integral part the taxable 
wealth the city which pledged security for municipal loan. 
Thus water company’s property alone pledged security for its 
borrowed capital and not the taxable property the city which the 
works may located. portion the water revenues pledged 
the support that borrowed capital, and the rates must support this 
well other legitimate demands. Private water company bonds 
are limited amount only the willingness the capitalist ab- 
sorb them, while the amount municipal indebtedness limited 
statutory provisions. There cannot, then, the slightest doubt 
but that the rate interest usually paid private water companies 
for borrowed money alone the proper rate use the process 
valuation. The author believes that 6%, the rate interest used 
the paper, fairly correct the present time. 

The author considers the element progressive deterioration 
twofold manner. The materials any water-works plant are vari- 
ous stages disintegration because unequal age and varying 
susceptibility decay. While the deterioration some portions 
plant may have progressed far enough definitely measured 
estimated, still other, and perhaps the greater, portions the plant, 
either beyond the domain critical examination not 
ciently developed admit definite estimate measurement. 
attempt estimate measure once opens broad field for the 
operation individual judgment for speculation, admits the ex- 
perience gained one section the country under one set con- 
ditions applied another section country under widely 
dissimilar conditions, introduces the element personal equation, 
necessitates assumptions uncertain character, affords opportunity 
for the display personal bias the greatest possible degree, and 
leads conclusions correspondingly conflicting and valueless, or, 
Mr. Raymond aptly remarks, conclusions which are but 
gent guesswork.” the deterioration uncertain degree and 
amount remain unestimated, directly, then wholly accounted 
for the due course time through the medium sinking fund. 
The author allows for immeasurable deterioration through the con- 
sideration his formula 20-year sinking fund, and thereby elim- 
inates very great extent the uncertain elements just enumerated. 
Thus water-works which appraised after having been operation 
20-year sinking fund period, and will attain the limit life estimated 
for the greater part water-works several members who have 
discussed the author’s paper. However, may advisable con- 
sider shorter sinking fund period than years for plant which 


CORRESPONDENCE WATER-WORKS VALUATION. 207 


highly depreciated reason age mismanagement, thus propor- Kiersted. 


tionately reducing the valuation. This seems fair, for the 
company business, the greater becomes the opportunity full 
returns upon expenditures construction and establishing the 
business. For other reasons may advisable consider longer 
sinking fund period for comparatively new plant. Still the rate 
interest and the time limit the sinking fund introduced the pro- 
cess valuation bear relation whatever the rate interest upon, 
the sinking fund extinguish, city bonds issued procure the 
purchase money. Such bonds may issued for 20, 30, any other 
term years allowed law, such rate interest will render 
the bonds most advantageously salable. Hence any saving the city 
interest and sinking fund will enable reduce water rates 
accumulate arenewal fund for use emergencies. These annual con- 
tributions the reserve fund will increase the bonds are redeemed 
and finally the city’s credit becomes available for extensive improve- 
ments. 

Thus far the author’s method seems open the objection that 
does not discriminate with reference the perishableness the sev- 
eral classes construction embraced water-works plant. This 
phase the question valuation may viewed from two standpoints 
First, that plant constructed provide service for stated number 
years should paid for issue bonds for corresponding 
interval time. Second, that the bonds should mature time cor- 
responding the degree permanency the several classes con- 
struction—thus impounding reservoirs may covered bonds 
pumping engine, years, etc. estimate the interval 
time given capacity plant will furnish stated service largely 
problematical, inasmuch the most experienced judgment liable 
err attempting forecast the rate, range and scope future 
development, and design and build permanent works anticipa- 
tion thereof. Besides, the development all public works there 
are many agencies work defeat the introduction comprehen- 
sive plans improvement. attempts made differentiate 
deterioration with regard the class construction, then differentia- 
tion may likewise made with regard the component parts each 
class which themselves are susceptible different rates deterio- 
ration. For instance, portions distribution system exposed 
electrolytic action, severe water hammer, varying conditions 
soil, similar local influences, decay more rapidly than 
those portions other localities remote from such influences the 
life pumping engine depends upon the fidelity the designer, 
manufacturer and the operator the machine the life all con- 
structed works depends upon the vigilance exercised discover minor 
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defects they may develop, and the promptness the efforts put 
forth repair them. While unbiased expert would scarcely at- 
tempt differentiation individual classes construction, still such 
questions when introduced into the problem valuation obviously 
offer opportunity for speculation, which expert may avail 
himself inclined, for good reasons, partisan his views. 

Another reason which seems oppose class discrimination, con- 
sidering the question physical deterioration, found the 
fact that cities are under legal restraint the issue bonds for 
public improvements. Some widely developed cities may have the 
power issue bonds for years, though the majority, perhaps, 
are confined the shorter period years. The wise purpose 
such laws cannot doubted, they compel judicious use 
city’s credit and impose wholesome restraint upon progressive cities, 
until accumulated experience handling their public works and 
permanent development natural trade resources entitles them 
more liberties the use their credit. They frequently compel the 
extinguishment the debt covering original construction the pur- 
chase price water-works property within the life single gener- 
ation, regardless the fact that portions, least, the property 
may serve several generations. Conflict with existing laws cannot 
entered into, and, therefore, sinking fund cannot upon all occasions 
apportioned according the degree permanency parts 
existing works. attempt radical way the valuation 
water-works property simply effort divorce certain engi- 
neering and business considerations which are inseparably united, and 
will result the presentation what might otherwise strong 
argument anything but convincing light. 

Therefore, the use sinking fund cover the average life 
water-works property whole, the question immeasurable dete- 
rioration considered without doing violence established engineer- 
ing principles and with due regard the business aspect the case. 

The author’s method, however, does not cease here, for says 
method (the second method valuation) outlined, appears 
fair and equitable, provided that the time purchase appraise- 
ment the plant good condition and renders efficient service 
throughout the territory included the distribution system 
pipes.” city seldom purchases more than up-to-date water- 
works property. Should certain portions the plant, however, in- 
efficient, the necessary cost reinforce the deficient portions should 
deducted from the commercial valuation derived from the net earn- 
ings or, impracticable, replace with such 
new portions plant will fulfill the requirements efficient 
service. Thus pipes are too small certain sections city and 
cannot reinforced, then the cost replacement, less the value 
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the discarded pipe proportion may relaid for satisfactory Mr. Kiersted. 


use other portions the city, should deducted from the com- 
mercial valuation. This process practicable, for more diffi- 
cult determine whether service not efficient than design 
plant for any stated service. pumping engine worn out, 
incapacitated imperil the continuity efficient service, 
fail afford such service, then the cost replacing that engine 
with one which will the work should deducted from the com- 
mercial valuation. Occasionally water companies are permitted use 
small screw-jointed wrought-iron pipe distribution pipe. Such pipe 
cannot afford fire service deteriorates very rapidly, leaky joints 
cannot efficiently repaired, cannot relaid successfully, and, 
therefore, cannot classed permanent construction. When 
affords inferior service, should replaced substantial pipe 
proper capacity, and the cost thereof deducted from the commercial 
valuation. However, when does render efficient service, should 
looked upon service pipe serving group dwellings, and 
included the valuation any other service pipe would be. 

this kind should comprehensive; therefore, water 
company has distinctly built for the future, then the commercial 
valuation should added the cost the parts which safely and dis- 
tinctively provide for this future but certainly must only rare 
instances where such provision for the future encountered, for 
water company operating under limited franchise would scarcely 
maintain its plant more than date, especially during the closing 
years its franchise, and one operating under unlimited franchise 
would scarcely anticipate the future beyond period years, 
because the money invested excess capacity plant cover 
demands beyond that period would draw interest during the inter- 
val time which money usual rates interest would double. 
Moreover, any company anticipating future purchase its property 
city, and the complications usually accompanying such negotia- 
tions, would expend money very conservatively with view keep- 
ing apace with current demands. 

Mr. Emery has presented very interesting discussion connec- 
tion with the formula 


Substituting this formula the value $852 775, the present 
value the Syracuse plant, determined the water company’s 
experts, together with the value $82 036, assumed rate 
finds value for the value the property, equal $652 494; but 
had Emery used for the present worth the plant, $391 030, 
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Mr. Kiersted. estimated the city’s experts, value for would have been found 


equal $902 755, amount greater than the valuation first deter- 
mined more than quarter million dollars. Had Mr. Emery 
made then the term would practically vanish and 
and surely, upon this basis valuation, the city should have em- 
ployed experts, but could have accepted with advantage itself 
any present worth which the company’s experts might estimate—the 
higher the estimate, the better for the city. 

Assuming the valuation $652 494 correct, then there would 
result the following exhibit: 


$82 036 
Unexpended revenue...... 


$82 036 $82 036 


Applying the static conditions and the same line reasoning as- 
sumed Mr. Emery, the unexpended revenue $34 091 may 
regarded annuity which would, the assumed term 
years, amount 059. Thus the end years the city 
would have completed its interest payments, extinguished the pur- 
chase debt $652 494, and would have the property and 015 059 
cash, its equivalent. similar deduction with valuation 
$902 755, the city would have the end years the plant and 
$465 563 cash, its equivalent assets. But taking the case 
where the entire available net revenue $82 036 consumed inter- 
est and contributions sinking fund, which evidently true when 


then 0.4564 1116 440 $509 543; the opposite case 


formula which places premium upon the depreciation plant, 
and which admits theoretically valuation anywhere from zero 
over 000, but practically, upon the data given, from $509 
114 869, must altogether erroneous premises and concep- 
tion. 

Perhaps the author’s fourth method appraisement may open 
similar criticism, for, Mr. Raymond states, whether the present 
value the plant 000 000 $1,” the valuation the property 
determined the formula that method becomes precisely the same 
the second method. The reason this obvious. The present 
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the plant having been estimated, term embracing that value Mr. Kiersted. 
and aterm embracing the unknown quantity are combined the form 
algebraic expression and placed equal the net earnings. Upon 
solving the equation for arrive capitalization that por- 
tion the net revenue which not utilized providing interest 
and sinking fund for the estimated present value the plant. This 
result, added the present value the plant, gives value the 
property which must agree precisely with that found the shorter 
and more logical second method, and represents the commercial value 
up-to-date property. The purely engineering factor present 
value has been introduced and eliminated from the formula single 
mathematical process. 
Strictly speaking, the author’s fourth method may discarded 
altogether for the second and simpler method, since either method 
the result must identical; but between Mr. Emery’s method and 
that the author the distinction may made—that the former 
varies with the present value the plant, estimated one sev- 
eral experts, and may therefore give, the writer has shown, many 
valuations there are experts estimate it. rests upon 
few ascertainable facts, with the exception, perhaps, the duration 
sinking fund intended cover, among other things, the immeasurable 
depreciation plant due artificial causes and natural decay, 
manner accord fairly well with the statutory provisions governing 
cities the issue bonds and the maintenance sinking fund 
extinguish them maturity. 
With regard the estimated value the measurable depreciation, 
the author believes there room for but little difference opinion 
resolves itself into question facts susceptible convincing 
proof refutation. 
remedy for Mr. Raymond’s lame horse, the writer would sug- 
gest that company, when commits the error erecting rack 
sponges filling with gravel built along the margin 
river under the guise erecting filter required contract 
erected for the purpose removing the sediment from water supply 
abstracted from typical western river, one which organized for 
speculative purposes, ignorance the true characteristics 
detrital rivers; therefore, should not exempt from loss when such 
expedients prove failure, inevitably they must. However, when 
company locates water supply intake river point which 
the time remote from contaminating influences serious nature, 
and which satisfactory requested the grantor franchise, 
but which time becomes contaminated through causes beyond the 
power company control, compelling change more remote 
source supply heavy expense, then not clear that the company 
should the loser, inasmuch its works pass through the same pro- 
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cess evolution would those municipal plant erected under 
similar conditions. The one deliberate error one which might 
easily avoided; the other becomes apparent error through 
certain unexpected developments which could not anticipated. 

further illustration the author’s second method valuation, 
reference made the Haverhill, Mass., case presented Mr. 
Coffin, wherein stated that the gross revenues were $85 265, and 
the operating expenses were $22 465, hence: 

(85 265 465) 000 
where $33.58 equals the annual contribution sinking fund per 
000 per cent. 

The value the property appraised the commissioners 
$637 500. 

the Omaha controversy,* the net income the water-works 
that city 1896 stated $239 000, hence 554 000. 

the recent Trinidad, Colo., case, the commissioners appraised 
the value the property $296 771.69. 

The gross annual revenues} are stated $29 812; the operating 
expenses 880, and taxes $1751; hence the net revenue $25 181. 

25181 1000 
33.58 

the Providence, I., case presented Mr. Weston, the 
original cost the works January Ist, 1897, estimated 
270 074, the cost reproduction the time 008 000, and the 
net revenue $426 958.88; hence using the rate interest, not 
the which Mr. Weston used his comparison, there results: 

33.58 
441 500, the rate interest upon the contributions the 
sinking fund taken assumed Mr. Weston. 

the case Nyack, Y., the commissioners appraised the prop- 
erty $107 750, which gross appraisal $25 000 was allowed the 
value the franchise. The gross revenues were $12 operating 
expenses, 600; taxes, $972; net revenues, 703; hence: 


the case the town New Lots, regarding which Mr. Tuttle 
gives many interesting facts, the appraisal was $570 000; the gross 


$269 084. 


562 500, 


*See Report Mr. Howell, City Engineer Omaha, the Engineering 
Record January 9th, 1897, who estimated the present value the property 
650 000 000 000. 

Manual American Water-Works for 1897. 

¢ See Manual of American Water-Works for 1897. 
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revenues, $84 292.75; the operating expenses, $20 786.05; net revenues, Mr. Kiersted. 
$63 506.70; hence: 
33.58 

Although the rates the town New Lots were the same 
those the City Brooklyn, there evidence that they afforded 
larger proportionate revenue than did those Brooklyn, for, divid- 
ing the gross revenue, $84 292.75, the number taps the town 
New Lots, namely, the income per tap amounts $18. The 
522 381 
03 322 320 = $14. 73; 
hence, assuming the Brooklyn revenue per tap there results: 

33.58 

mean the two appraisals taken, the valuation becomes 
$596 750. Mr. Tuttle states that the water company estimated the 
value the pumping plant, reservoir, distribution system and all 
other appurtenances, after allowing for depreciation, $334 952, 
$42 452 more than did the experts for the city. Upon that basis the 
value the property would become $570 000 452 $612 452. 
mean the two values, $570 000 and $612 452, equals $591 226. 

While the author admits that the method reaching results 
averages may open criticism, still him seems more in- 
congruous than method involving direct estimate progressive 
and practically immeasurable depreciation plant the value 
franchise upon the basis prospective earnings. 

the foregoing examples the appraisal the author’s method 
does not include the factor measurable depreciation plant. 
critical examination this factor the light existing facts each 
case the time appraisement may may not change the result. 

Nisbet Wingfield, Am. Soc. E., lately applied the principle 
outlined the author appraising the value the water-works 
Montgomery, Ala. Under date September 24th writes follows: 


have made valuation the Montgomery water-works fol- 


$679 000. 


revenue per tap Brooklyn for the same year 


find the cost duplication $266 
The net income 541.82 
immediate improvements required the 

plant hold the present revenue would cost.. 264.00 
valuation was the basis capitalization 

6%, and allowing for sinking fund, time 


less the $96 264 for improvements, leaving net value $395 153, which 
was the value that put upon the plant. This appraisement, after 
careful consideration the Mayor and water-works committee, was 
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accepted fair, and their report the Board they recommended 
that the city pay this sum for the plant asit stands. 
this amount, which over $100 000 excess the cost duplica- 
tion, shows that the city, itself, recognizes the fact that water-works 
with established income has value entirely separate from the cost 
duplication. arriving this value there must taken into con- 
sideration, course, all questions which might influence the earning 
capacity the works; that is, relations with the city, etc.” 

conclusion the author would state that although the discussions 
present many arguments favor other methods valuation than 
the one presented him, still there remains very substantial ground 
believe that net earnings constitute the true basis appraise- 
ment when proper deductions are made from the valuation deter- 
mined accordance with the character service rendered and the 
physical condition the property. The principles embodied this 
method valuation, when judiciously applied, must certainly lead 
conclusions which are fair and equitable; otherwise would scarcely 
give results which approximate closely the valuation water-works 
the several instances which have been mentioned. not clear, 
least the author, that the other methods which have been outlined 
reduce the elements uncertainty which naturally enter the problem 
valuation, that they present any clearer less complicated 
method combining the inseparable business and engineering con- 
siderations. 
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